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(54) CXCR4-ANTAGONISTIC DRUGS COMPRISING NITROGEN-CONTAINING COMPOUND 



(57) To provide novel nitrogen-containing compounds having antagonism to CXCR4 and remedies for disease, 
such as rheumatism, cancer metastasis, etc., based on the CXCR4 antagonism. 

Nitrogen-containing compounds represented by the following general formula and CXCR4 antagonists containing 
these compounds as an active ingredient can be provided. 

The above compounds are typified by nitrogen-containing compounds represented by the following general formula (I) 




wherein A 1 and A 2 represent each a guanidino group or a group represented by the following general formula (ia) 
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A 3 — B 1 — N — (ia) 



(wherein A3 represents a monocyclic or polycyclic heterocyclic aromatic ring group having 1 or 2 hetero atoms- Bi 

r^n atoms "* ° r ^ ™ C^SS 

3 ° f Carb °, n atoms ' c y c,,c a,k y |ene 9 rou P having 5 to 10 carbon atoms, aromatic ring having 6 to 10 carbon 
atoms or heterocycl.c aromatic ring having 5 to 10 carbon atoms; y is - (C=0) - x is -C (=0) NH i ! Z7 
1 or 2; n' is an integer of 2 or 3; and D is selected from among various subst ituents 9 * 
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Description 
Technical Field 

[0001] The present invention relates to a pharmaceutical agent for associated diseases such as rheumatism and 
cancer metastasis, which is composed of a nitrogen-containing compound or a pharmaceutically-acceptable salt there- 
of as an active ingredient and is particularly based on antagonism to chemokine receptor CXCR4. 

Background Art 

[0002] Among cytokines, those indicating chemotaxis to leucocyte are referred to as chemokines. Chemokines are 
secreting proteins classified into CXC-chemokines, CC-chemokines, C-chemokines, and CX3C-kemokines on the ba- 
sis of cysteine (Cys) sequences on their respective N-terminals. The number of thereof is said to approximately 30. In 
those chemokine receptors, there are several subtypes. Of those, CXCR4 has proved to be relevant to various diseases 
using CXC-chemokine SDF-1 as ligands. For instance, rheumatism (WO 00/06086, The Journal of Immunology, 165, 
659 0 (2000)) and cancer metastasis (Nature, 410, 50 (2001)) have been reported. As a therapeutic drug for those 
diseases, there is a strong need for a novel low-molecular pharmaceutical agent having CXCR4 antagonism and also 
having little toxicity and side effect to allow its employment for a long period of time. 

Heretofore, AMD 3100, or the like is known as such a low molecular compound (WO 00/02870), although not being 
sufficient enough to meet the above need. 

Disclosure of the Invention 

[0003] An object of the present invention is to provide a pharmaceutical agent having excellent CXCR4 antagonism 
and high safety. 

[0004] The inventors of the present invention have concentrated on the study of development of a compound useful 
as a novel CXCR4 antagonist. As a result, they have discovered a group of nitrogen-containing compounds that are 
given as those exhibiting strong CXCR4 antagonism and thus having potential therapeutic abilities for rheumatism, 
cancer metastases ,andso on. Therefore, the present invention offers pharmaceutical agents for the therapy of patients 
suffering from rheumatism, cancer metastases, and so on, composed of compounds having CXCR4 antagonism and 
being represented by the general formula (1) as defined bellow. 



where n 1 represents an integer of 0 to 3, and n 2 represents an integer of 0 to 4, and 

each of A 1 and A 2 independently represents (a) a guanidino group, which may be substituted with a nitro group, 
a cyano group, an alkyl group having 1 to 6 carbon atoms, or an alkylene group having 2 or 3 carbon atoms, (b) an 
amidino group, which may be substituted with an nitro group, a cyano group, an alkyl group having 1 to 6 carbon atoms, 
or an alkylene group having 2 or 3 carbon atoms, or (c) a group represented by the following formula (i) : 





R 1 





or 




C — N — ■ 



0) 




where each of A 3 and A 4 independently represents a 5 to 12-membered, preferably 5 to 10-membered, monocyclic or 
polycyclic heterocyclic aromatic ring, which contains 1 to 4 nitrogen atoms and may contain 1 or 2 other hetero atoms, 
wherein a hydrogen atom on said nitrogen atoms may be substituted, or a 5 to 12-membered, preferably 5 to 10-mem- 
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T^TZT^ ^ PO, K CyC,iC he ^ r ° Cydic aromatic rjn 9' which c °^ns 1 to 3 nitrogen atoms and may contain 1 or 
2 other hetero atoms, wherein a hydrogen atom on said nitrogen atoms may be substituted and said heterocyclic 
aromatic ring may be partially saturated, and Heterocyclic 

B 1 represents a single bond or a group represented by the following formula (ii): 

R 2 

— c— (ii) 
R 3 

where each of R1 R2, and R3 independently represents a hydrogen atom, an alkyl group having 1 to 6 oarbon atoms 
wh,ch may to substituted, an alkenyl group having 2 to 6 carbon atoms, which may be substituted and a n aS 
group having 2 to 6 carbon atoms, which may be substituted, and R* may be bonded to R 1 or R3 to forn^ a ring " 
W represents an alkylene group having 1 to 7 carbon atoms, preferably 2 to 5 carbon atoms which mav be 

an a S Z e vln an T " 9 2 * ? C " b ° n Preferab * 2 t0 5 ato ™. may beTubsWuted 

an alkynylene group hav.ng 2 to 7 carbon atoms, preferably 2 to 5 carbon atoms, which may be substituted or a 
monocycl.c or polycychc cyclic a.kylene group having 3 to 10 carbon atoms, preferably 5 to 10 carbon atoms whLh 
:i H "J*?** ° r 3 6 to J 5-embered, preferably 6 to 1 0-membered, monocyclic or po.ycyclic aromat ring 22 
Z7m^ k k ° r 3 P art,a ;y- saturated 6 to 1 5-membered, preferably 6 to 1 0-membered, monocyclic or p JycycHc 
aromafcrng wh,ch may be substituted, ora 5to 15-membered, preferably 5 to 10-membered, monocyclic or poSc 
heterocyclic aromafc ring, which may contain 1 to 3 oxygen atoms, 1 to 3 sutfur atoms, and to 3 ni^ogen atoms and 
nTteroLn \ ' 5 to 1 5-membered, preferably 5 to 1 0-membered, monocyl or po^ycNc 

heterocyclic aromafc nng, which may contain 1 to 3 oxygen atoms, 1 to 3 sulfur atoms, and 1 to 3 nitrogen atoms and 
may be substituted, or a 3 to 15-membered, preferably 5 to 10-membered, monocyclic or polycyclic JE^ZiE 
cycl.c nng, wh.ch may contain 1 to 3 oxygen atoms, 1 to 3 sulfur atoms, and 1 to 3 nitrogen atoms and may be substiS, 

D represents a functional group represented by the following formula (iii): 

— W 1 -G 1 -G 2 -W 2 -G 3 (iii) 
35 where W 1 represents an oxygen atom, a sulfur atom, or a functional group represented by the fol.owing formula (iv): 

H 
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'V — — N — N — <W) 



where R 4 represents a hydrogen atom, or -G 1 '-G 2 '-W2'-G 3 '-, and 

havino it ™ G r!Zn T indepe F nde " t, y ^sents a single bond, or a straight- or branched-chain alkylene group 
hav.ng. 1 to 1 0 carbon atoms, preferably 1 to 5 carbon atoms, which may be substituted, a straight- or branchedihain 
alkenylene group hav.ng 2 to 10 carbon atoms and 1 or 2 double bounds, which may be substituted a straight- or 
branched-cha.n alkynylene group having 2 to 1 0 carbon atoms, preferably 2 to 5 carbon atoms and 1 or 2 trj e bonds 
wh.ch may be subst.tuted, or a functional group represented by the following formula (v)- 



— G 4 -C — ( V ) 

55 O 

where G< represents an alkylene group having 1 to 3 carbon atoms, which may be substituted 

each of G and G 2 .ndependently represents a single bond, or a monocyclic or polycyclic cyclic alkylene group 
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having 3 to 1 0 carbon atoms, which may be substituted, a 6 to 1 5-membered, preferably 6 to 1 O-membered, monocyclic 
or polycyclic aromatic ring, which may be substituted, or a partially-saturated 6 to 15-membered, monocyclic or poly- 
cydic aromatic ring, which may be substituted, or a 5 to 15-membered, preferably 5 to 10-membered, monocyclic or 
polycyclic heterocyclic aromatic ring having 1 to 3 oxygen atoms, 1 to 3 sulfur atoms, and 1 to 3 nitrogen atoms, which 
may be substituted, or a partially-saturated 5 to 15-membered monocyclic or polycyclic heterocyclic aromatic ring 
having 1 to 3 oxygen atoms, 1 to 3 sulfur atoms, and 1 to 3 nitrogen atoms, which may be substituted, or a 3 to 
15-memered, preferably 5 to 10-membered, saturated heterocyclic ring which may contain 1 to 3 oxygen atoms, 1 to 
3 sulfur atoms, and 1 to 3 nitrogen atoms and may be substituted, and 

each of W 2 and W 2 ' independently represents a single bond, or an oxygen atom, a sulfur atom, or a functional 
group represented by the following formula (vi): 



where R 5 represents a hydrogen atom, a straight- or branched-chain alkyt group having 1 to 10 carbon atoms, 
which may be substituted, or G 3 ", which may form a ring with G 1 or G 2 when R 5 represents the alkyl group, 

each of G 3 , G 3 ', and G 3 " independently represents a hydrogen atom, a straight- or branched-chain alkyl group 
having 1 to 6 carbon atoms, which may be substituted, a straight- or branched alkenyl group having 2 to 6 carbon 
atoms and 1 or 2 double bonds, which may be substituted, a straight- or branched-chain alkynyl group having 2 to 6 
carbon atoms and 1 or 2 triple bonds, which may be substituted, or a monocyclic or polycyclic cyclic alkylene group 
having 3 to 10 carbon atoms, which may be substituted, or an aralkyi group having 7 to 15 carbon atoms, which may 
be substituted, or a 6 to 15-membered, preferably 6 to 10-membered, monocyclic or polycyclic aromatic ring, which 
may be substituted, or a partially-saturated 6 to 15-membered monocyclic or polycyclic aromatic ring which may be 
substituted, or a 5 to 15-membered, preferably 5 to 10-membered, monocyclic or polycyclic heterocyclic aromatic ring, 
which may contain 1 to 3 oxygen atoms, 1 to 3 sulfur atoms, and 1 to 3 nitrogen atoms and may be substituted, or a 
partially-saturated 5 to 15-membered, preferably 5 to 10-membered, monocyclic or polycyclic heterocyclic aromatic 
ring, which may contain 1 to 3 oxygen atoms, 1 to 3 sulfur atoms, and 1 to 3 nitrogen atoms and may be substituted, 
or a 3 to 15-membered, preferably 5 to 10-membered, saturated heterocyclic ring, which may contain 1 to 3 oxygen 
atoms, 1 to 3 sulfur atoms, and 1 to 3 nitrogen atoms and may be substituted, and 

x represents a functional group represented by the following general formula (vii): 

-z^-Q-z 2 z^-S-^— or —z^-C-z 2 — «J 

O <0} m , R 7 



where each of z 1 and z 2 independently represents a single bond, a methylene group, an oxygen atom, a sulfur 
atom, or a substituent represented by the following formula (viii),: 

— N — (vfl) 
R 8 

where each of R 6 , R 7 , and R 8 is a hydrogen atom, or an alkyl group having 1 to 3 carbon atoms, which may be 
substituted, and m 1 represents an integer of 0 to 2, and 

y represents a functional group represented by the following formula (ix): 
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r- L " 

where m 2 represents an integer of 0 to 2, 

R, S, T^T^° mP0UnClS inC ' Ude 3Symme,riC P ° intS ' 6aCh ° f abSO ' Ute ^^ons thereof may include 

[0005] Further, in the nitrogen-containing compound using in the present invention, preferably n i represents an 

2£Th h ° f h " rePr6SentS 3n inteQer ° f 2 ° r 3 in the 9 eneral f °™ la 0- Further preferably 2 1 repTesents a 
single bond and z2 represents the following formula (viiT): Y represents a 

— ■ N — (vsr) 
R 8 

~l?~ <M 
O 

[0007] Further, W 1 preferably represents the following formula (iv 1 ): 

— N — C^) 

A* 

(R 4 is based on the same definition as descried above ) 

522 a coZun?^ " ^ t *°*™ Mn * <° the present invention in- 

in the general formula (I), each of* and A 2 represents a guanidino group or is represented by the following formula (ia): 

A 3 — B 1 — N — (ia) 

^r^lnTT^ 3 ™ n ° CyC J iC hete ™yclic aromatic ring having 1 or 2 hetero atoms wherein a hydrogen atom on 
sad nrtrogen atoms may be substituted, or a bicyclic heterocyclic aromatic ring having 1 or 2 hetero atoms wherein 

sa u y rlt 0 e 9 d e Bi?^ R T ^ "** * 8Ub8fflutod and Sa '" d heterocyclic aromatic ring may be paS y 

2 t 3 i ft T ° n Same definiti ° n 35 deSCried above ' W re P resents a " alkylene group hav^g 

6 o 1 ST . ' ^ k ! ky ' ene 9r ° UP h3Vin9 5 1 ° 1 ° C3rb0n atoms ' 3 monocyclic or bicyclic aromatic ring having 
CH ) C-of N m H' 7 aheter 3 0CyC,iC 3r0matic ri "9 havin 9 5 «° 1 ° carbon atoms, y represents -C(=0)-, X represents 

ioSm^u**^ ^ rePreS6ntS ° ° r 1) ' and n1 ' n ' and ° are the same defini,ion as defined above 

[0009] Further, a preferable compound as the nitrogen-containing compound according to the present invention is 
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a compound or its salt in which, in the general formulas (I) and (Hi), A 1 , A 2 , W, x, y, n 1 , and n 2 are based on the same 
definition as described above, W 1 represents -NR 4 -, R 4 represents a hydrogen atom or a straight- or branched-chain 
alkyl group having 1 to 5 carbon atoms, G 1 represents a straight- or branched-chain alkylene group having 1 to 5 
carbon atoms, G 2 represents a single bond, W 2 represents a single bond, or an oxygen atom or a sulfur atom, G 3 
represents a monocyclic or polycyclic aromatic ring having 6 to 15 carbon atoms, which may be substituted, or a 3 to 
15-membered monocyclic or polycyclic heterocyclic aromatic ring, which may contain 1 to 3 oxygen atoms, 1 to 3 sulfur 
atoms, and 1 to 3 nitrogen atoms and may be substituted. 

[0010] Here, the substituent D which is a combination of W 1 , G 1 , G 2 , W 2 , and G 3 is preferably a substituent repre- 
sented by the following formulas. 



'if 





iff V? ■ ^ 

tO -p -A £P< 



Cf H H 



rt H 




55 
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[0011] Furthermore, those salts include trifluoro acetate, hydrochloride, acetate, sulfate, nitrate, lactate, maleate, 
methane sulfonate, oxalate, malonate, succinate, fumarate, propionate, and butyrate. 

[0012] Generic terms used in the present specification will be defined as follows and used solely or in combination. 
[0013] In the explanations of A 3 and A 4 in the text, the term "monocyclic heterocyclic aromatic ring that may contain 
1 to 4 nitrogen atoms and 1 to 2 other hetero atoms" includes a pyrrole ring, an imidazole ring, a pyrazole ring, an 
oxazole ring, an isoxazole ring, a thiazole ring, an isothiazole ring, a triazole ring, a thiadiazole ring, an oxadiazole 
ring, a pyridine ring, a pyrazine ring, a pyrimidine ring, a pyridazine ring, and a triazine ring. Further, the term "polycyclic 
heterocyclic aromatic ring that may contain 1 to 4 nitrogen atoms and 1 to 2 other hetero atoms" includes a quinoline 
ring, an isoquinoline ring, a benzimidazole ring, an imidazopyridyi ring, an imidazopyrimidyl ring, an imidazopyradinyl 
ring, a benzothiazolyi ring, an indole ring, an isoindole ring, a thiazolyl ring, a purine ring, a phenanthroline ring, an 
acridine ring, and a carbazole ring. Furthermore, the term "heterocyclic aromatic ring that contains 1 to 3 nitrogen 
atoms and may contain 1 to 2 other hetero atoms, and may be partially saturated" includes a tetrahydroquinolyl ring, 
a cyclopentenopyridylring, cycloheptenopyridyl ring, a cyclohexenoimidazolyl ring, and a tetrahydroindolyl ring. 
[0014] In addition, any carbon atom position in such a heterocycle can be a position for coupling with the heterocycle. 
[0015] In the explanations of "W" represented in the text, a functional group is a bivalent functional group bonded to 
groups existing on both ends thereof. The term "cyclic alkylene group" includes a cyclopropylene group, a cyclobutylene 
group, a cyclropentylene group, a cyclohexylene group, and a 2-cyclohexenylene group. The term "monocyclic or 
polycyclic aromatic ring" includes a benzene ring, a naphthalene ring, an anthracene ring, a phenanthrene ring, an 
indene ring, and a fiuorene ring. The term "partially saturated aromatic ring" includes a tetralin ring, an indan ring, and 
a dihydroanthracene ring. 

[0016] The term "monocyclic or polycyclic heterocyclic aromatic ring or partially saturated heterocyclic ring or satu- 
rated heterocyclic ring that may contain 1 to 3 oxygen atoms, 1 to 3 sulfur atoms, and 1 to 3 nitrogen atoms" includes 
a thiophene ring, a furan ring, a pyridine ring, a pyrimidine ring, a pyridazine ring, a pyrazine ring, an indole ring, an 
isoindole ring, a pyrrole ring, an isoquinoline ring, an isobenzthiophene ring, a quinoline ring, and a benzthiophene ring. 
[0017] In addition, if W is a cyclic compound, any position thereof may be a coupling position. For example, the first 
or fourth position is preferable if W is a phenyl group or a naphthyl group, and the second or fifth position is preferable 
if W is a pyridyl group, but not limited thereto. 
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[001 8] In the explanations of Ri , R= R 3, r6, r7, r b, g3> G 3- and G r in the texti alky| groups are defined gs monova)ent 
straight-chain, branched-chain, or cyclic saturated hydrocarbon groups. For example, the alkyl groups may be a methyl 
group, an ethyl group, a propyl group, an isopropyl group, a butyl group, an isobutyl group, a tert-butyl group a pentyl 
group, a hexyl group, a cyclopropyl group, a cyclobutyl group, a cyclopentyl group, a cyclohexyl group a 2-methylcy- 
clohexyl group, and a decalinyl group. Similarly, alkenyl groups are defined as monovalent straight-chain, branched- 
chain, or cyclic hydrocarbon groups having at least an ethylenic group. For example, the alkenyl groups may be a vinyl 
group, an ally! group, a 2-butyienyl group, a 1,3-butadienyl group, an isoprenyl group, a 3-pentenyl group, a cyclohexa- 
2-en group, a cyclohexadienyl group, and a tetralinyl group. Alkynyl groups are defined as of monovalent straight- 
chain, branched-chain, or cyclic hydrocarbon groups having at least an acethylenic group. For example, the alkynyl 
groups may be an ethynyl group, a 2-propynyl group, and a 3-penthynyl group. 

[0019] In the explanations of W, Q1, G 1 ', and R5 in the text, alkylene groups are defined as bivalent straight-chain 
branched-chain, and cyclic saturated hydrocarbon groups, for example, an methylene group, an ethylene group a 
propylene group, an isopropylene group, a butylene group, an isobutylene group, a tert-butyiene group a hexyle'ne 
group, a heptylene group, a cyclopropylene group, a cyclobutylene group, a cyclopenthylene group, a cyclohexylene 
group, and a decahnylene group can be given. Alkenylene groups are defined as bivalent straight-chain branched- 
chain, and cyclic hydrocarbon groups each containing at least an ethylenic group. For example, the alkenylene groups 
may be an ethylenyl group, a propenylene group, a 2-butenylene group, a 2-methyl-2-butenylene group a 2-ethyl- 
2-butenylene group, a butadienylene group, a cyclopentenylene group, a cyclohexenylene group, and a cyclohexadi- 
enylene group. Alkynylene groups are defined as bivalent straight-chain, branched-chain, and cyclic hydrocarbon 
groups each containing at least an acetylenic group. For example, the alkynylene groups may be an acetynylene group 
a propynylene group, a 2-butynylene group, and a 1-methyl-2-butynylene group. 

[0020] In the explanations of G*. G*. and G3" in the text, aralkyl groups are groups each constructed of alkyl groups 
and aromatic nngs described above. For example, the aralkyl groups may be a benzyl group, a 1-phenetyl group a 
2-phenetyl group, a 1 -phenyl propyl group, a 2-phenyl butyl group, a 1-naphthyl methyl group, a 2-naphthyl methyl 
group, a 1-(1-naphthyl)ethyl group, and a 2-(1-naphthyl)ethyl group. The term "monocyclic or polycyclic aromatic rings- 
includes a benzene ring, a naphthalene ring, and an anthracene ring. The term "monocyclic or polycyclic heterocyclic 
aromatic ring that may contain 1 to 3 oxygen atoms, 1 to 3 sulfur atoms, and 1 to 3 nitrogen atoms" includes an imidazole 
ring, a furan ring, a thiophene ring, a pyridine ring, a pyrimidine ring, a pyrazine ring, an indole ring, an indazole ring 
a benzimidazole ring, and a pyrizinopyrrole ring. The term "partially-saturated monocyclic or polycyclic heterocyclic 
aromatic ring that may contain 1 to 3 oxygen atoms, 1 to 3 sulfur atoms, and 1 to 3 nitrogen atoms" includes a tetrahy- 
droquinoline nng, and a cyclopenta pyridine ring. The term "saturated monocyclic or polycyclic heterocyclic ring that 
may contain 1 to 3 oxygen atoms, 1 to 3 sulfur atoms, and 1 to 3 nitrogen atoms" includes a tetrahydrofuran ring a 
pyrrolidine ring, and an imidazolidine ring. 

[0021] Furthermore, the term "group which may be substituted" in the explanations of the respective substituents 
includes halogen groups, nitro groups, hydroxyl groups, thiol groups, carbonyl groups, carboxyl groups sulphenyl 
groups, sulfone groups, amino groups, amide groups, cyano groups, carvamoile groups, alkoxy groups, alkoxycarbonyl 
group, alkyl amino groups, dialkyl amino groups, aminocarbonyl groups, alkyl aminocarbonyl groups, dialkyl aminoc- 
arbononyl groups, alkanoil amino groups, alkanoil alkylamino groups, alkylthio groups, alkylsulphenyl groups alkyl 
sulfone groups, and phenyl groups. ' 
[0022] In the above explanation of the substitutes, the term "alkyl" is defined as the same alkyl group as that described 
above. The term "alkoxy" means '"alkyl" and "oxy", and thus meaning that the alkoxy group comprises the alkyl group 
descnbed above and oxygen atoms bonded to the end thereof. The term "alkanoyl" means a substituent formed by 
the alkyl group described above through a carbonyl group. 

[0023] Nitrogen-containing compounds to be used in the present invention can be prepared by organic chemical 
reactions generally used in the art. In the following description, production methods thereof will be exemplified with 
reference to Figs. 1 to 5. However, the synthetic methods for the compounds of the present invention are not limited 
to these methods. 

Production Method Example 1 

[0024] Description will be made of a method for producing a part of the compounds represented by the general 
formula (I) by the steps of a reaction process flow of the production method shown in Fig. 1 using a compound CH,- 
W-Z1-COOH (the general formula (II), wherein W and z^ are defined as described above) as a starting material. 

Step 1-1 

[0025] A target compound (III) can be obtained by: dissolving a known and easily obtainable compound (II) CH,-W- 
z -COOH (wherein W and Z 1 are defined as described above) in any alcohol solvent R9-OH (wherein R9 is a methyl 
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* 

group, an ethyl group, a benzyl group, or the like); and reacting the resultant mixture for 0.5 to 24 hours at -20°C to 
100°C while introducing chlorine gas therein. 

. Step 1-2 

5 

[0026] A target compound (IV) (wherein L 1 is a halogen atom such as chlorine or bromine) can be obtained by: 
dissolving the compound (III) in an organic solvent, such as carbon tetrachloride, chloroform, or benzene; adding, to 
the obtained solution, a halogenation agent such as N-bromosuccineimide, N-chlorosuccineimide, and optionally, a 
radical-generating agent such as azoisobutylonitrile; and reacting the resultant mixture at 0°C to 100°C. 

10 

Step 1-3 

[0027] A target compound (V) can be obtained by: dissolving the compound (IV) in an organic solvent such as tet- 
rahydrofuran (hereinafter, THF) ordimethylformamide (hereinafter, DMF) ; adding, to the obtained solution, a primary 
is amine compound A 3 -B 1 -NH 2 (wherein A 3 and B 1 are defined as described above) ; and reacting the resultant mixture 
at room temperature to 100°C together with a base such as potassium carbonate or triethylamine. 

Step 1-4 

20 [0028] A target compound (VI) can be obtained by: dissolving the compound (V) in an organic solvent such as THF 
or DMF; adding, to the obtained solution, a protecting agent represented as P 1 -L 1 or P 1 2 0 (wherein P 1 is a protecting 
group represented as butoxycarbonyl, benzyloxycarbonyi, or the like) together with a base such as triethylamine or a 
sodium hydroxide aqueous solution; and reacting the resultant mixture at -10°C to 100°C. 

[0029] Alternatively, the step 1-3 may be omitted and the compound (VI) may be obtained by reacting the compound 
25 (|V) with A 3 -B 1 -NHP 1 (wherein A 3 , B 1 , and P 1 are defined as described above) together with a base such as sodium 
hydroxide or powdery potassium hydroxide in an organic solvent such as DMF or THF at room temperature to 120°C. 

Step 1-5 

30 [0030] A target compound (VII) can be obtained by: dissolving the compound (VI) in one or two organic solvents 
selected from DMF, THF, methanol, ethanol, and the like; adding, to the obtained solution, a basic aqueous solution 
such as a sodiumhydroxide aqueous solution; and reacting the resultant mixture at 0°C to 100°C. 

Step 1-6 

35 

[0031] A target compound (IX) can be obtained by: dissolving a known and easily obtainable compound (VIII) (where- 
in z 2 , y, and n 2 are defined as described above, each of P 2 and P 3 independently represents a protecting group such 
as 9-fluorenylmethylcarbonyl (hereinafter, Fmoc), t-butoxycarbonyl (herein afterBoc), orbenzyl oxycarbonyl (hereinaf- 
ter, Cbz)) in an organic solvent such as DMF; adding, to the obtained solution, a compound represented as H-D (wherein 
40 d is defined as described above) ; further adding, to the obtained solution as appropriate, a condensing agent such 
as N-ethyl-N-(3-dimethylaminopropyl)carbodiimide (hereinafter, WSC I) hydrochloride, benzotriazol-1-yioxy-tris 
(dimethylamino)phosphonium hexafluorophosphate (hereinafter, BOP), or 2-ethoxy- 1-eth oxycarbonyl -1,2-dih yd roqui- 
noline (hereinafter, EEDQ), optionally together with a catalyst such as 1-hydroxybenzotriazole (hereinafter, HOBt) or 
4-dimethylaminopyridine (hereinafter, DMAP); and reacting the resultant mixture at -20°C to 80°C. 

45 

Step 1-7 

[0032] A target compound (X) can be obtained by selectively removing P 2 from the compound (IX). For example, if 
P 2 is Fmoc, the target compound (X) can be obtained by: dissolving the compound (IX) in an organic solvent such as 
50 DMF; and reacting the obtained solution at room temperature to 100°C together with an organic base such as diethyl- 
amine or morpholine. 

Step 1-8 

55 [0033] A target compound (XI) can be obtained by: dissolving the compound (X) in an organic solvent such as DMF; 
adding the compound (VII) thereto; further adding, to the obtained solution, a condensing agent such as WSCI hydro- 
chloride, BOP, or EEDQ, optionally together with a catalyst such as HOBt or DMAP, and reacting the resultant mixture 
at -20°C to 80°C. 
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Step 1-9 



0034] A target compound (XII) can be obtained by selectively removing F* a protecting group of the compound 
(XI). For example, if p3 is Cbz, the target compound (XII) can be obtained by: dissolving the compound (XI) in ethanol 
methanol, water-containing dioxane, or the like; and reacting the obtained solution in a hydrogen gas atmosphere 
together with a hydrogenating catalyst such as palladium carbon at room temperature. 

Step 1-10 



[0035] Atargetcompound (XIII) can be obtained by: adding the compound (XII) in an organic solvent such as material 
ethanol, or acetonitrile together with A^CHO or A<=0 (wherein A* is defined as described above, A«=0 represents a 
compound .n which carbon at any position in A* is ketone, for example, 2-acetyl pyridine or tetrahydroquinolin-8-one) 
and a reducing agent such as sodium borohydride or sodium cyanoborohydride; adjusting, if required, a pH of the 
obtained solution; and reacting the resultant mixture at -20°C to 60°C. 



Step 1-11 



[0036] A target compound (la) (la represents a part of the compounds included in the formula (I) described above) 
can be obtained by removing pi , a protecting group of the compound (XIII). 

[0037] For example, if pi is Boc, the target compound (la) can be obtained by: dissolving the compound (XIII) in a 
solvent such as methanol or dioxane; and adding, to the obtained solution, a mineral acid such as hydrochloric acid 
or an organic strong acid such as trifluoroacetic acid. 



Step 1-12 



[0038] A target compound (XIV) can be obtained by removing simultaneously both the protecting groups Pi and P2 
of the compound (XI). For example, if pi and P2 are a combination of Boc and Cbz, the target compound (XIV) can 
be obtamedby: dissolving the compound (XI) in an organic solvent such as chloroform; adding, to the obtained solution 
cresol thioanisole trifluoroacetic acid; and reacting the resultant mixture at room temperature to 80°C 



Step 1-13 



[0039] A target compound (la) (la represents a part of the compounds included in the formula (I) described above) 
can be obtained by: adding the compound (XIV) in an organic solvent such as methanol, ethanol, or acetonitrile together 
with A«CHO or A*=0 (A* is defined as described above, A"=0 represents a compound in which carbon at any position 
in A is ketone, for example 2-acetyl pyridine or tetrahydroquinolin-8-one) and a reducing agent such as sodium boro- 
hydride or sodium cyanoborohydride adjusting, if required, a pH of the obtained solution; and reacting the resultant 
mixture at -20°C to 60°C. 



Production Method Example 2 



[0040] Description will be made of a method for producing a part of the compounds represented by the general 
formula (I) from the intermediate compound (IV) U-CH 2 -W- 2 i-COOR9 (wherein W, z\ and R9 are defined as described 
above), which is produced at the midpoint in Production Method Example 1 by the steps of a reaction process flow of 
the production method shown in Fig. 2. 



Step 2-1 



[0041] A target compound (XV) can be obtained by: dissolving the compound (IV) described in Production Method 
Example 1 in an organic solvent such as DMF; reacting the obtained solution with potassium phthalimide to obtain an 
intermed.ate; and reacting the intermediate with hydrated hydrazine in an organic solvent such as ethanol or methanol. 

Step 2-2 



[0042] A target compound (XVI) can be obtained by: dissolving the compound (XV) in an organic solvent such as 
DMF or THF; and reacting the obtained solution with a protecting agent represented as P»-U or P* 2 0 (wherein F* is 
a protecting group such as Boc or Cbz) and a base such as triethylamine or a sodium hydroxide aqueous solution at 
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Step 2-3 

[0043] A target compound (XVII) can be obtained by: the compound (XVI) in an organic solvent comprising one or 
- two selected from DMF, THF, methanol, ethanol, and so on; adding, to the obtained solution, a basic aqueous solution 
s such as a sodium hydroxide aqueous solution; and reacting the resultant mixture at 0°C to 100°C. 

. Step 2-4 

[0044] A target compound (XVIII) can be obtained by: dissolving the compound (X) in an organic solvent such as 
10 DMF: adding the compound (XVII) described above thereto; adding, to the obtained solution, a condensing agent such 
as WSCI hydrochloride, BOP, or EEDQ together with, if required, a catalyst such as HOBt or DMAP; and reacting the 
resultant mixture at -20°C to 80°C. 

Step 2-5 

15 

[0045] A target compound (XIX) can be obtained by removing P 3 and P 4 , protecting groups of the compound (XVIII). 
For example, if both P 3 and P 4 are Boc, the target compound (XIX) can be obtained by: dissolving the compound (XVIII) 
in an organic solvent such as methanol or dioxane; and adding, to the obtained solution, a mineral acid such as hy- 
drochloric acid or an organic strong acid such as trifluoroacetic acid. 

20 

Step 2-6 

[0046] A target compound (lb) (lb represents part of the compounds included in the formula (I) described above) can 
be obtained by: adding the compound (XIX) in an organic solvent such as methanol, ethanol, or acetonitriie together 
25 with A 3 CHO or A 3 =0 (wherein A 3 is defined as described above, A 3 =0 represents a compound in which carbon at any 
position in A 3 is ketone, for example, 2-acetyl pyridine or tetrahydroquinolin-8-one) and a reducing agent such as 
sodium borohydride or sodium cyanoborohydride; adjusting, if required, a pH of the obtained solution; and reacting 
the resultant mixture at -20°C to 60°C. 

30 Step 2-7 

[0047] A target compound (XX) can be obtained by selectively removing the protecting group P 4 of the compound 
(XVIII). For example, if P 3 is Cbz, and P 4 is Boc, the target compound (XX) can be obtained by: dissolving the compound 
(XVIII) in ethanol, methanol, water-containing dioxane, or the like; and reacting the obtained solution in a hydrogen 
35 gas atmosphere together with a hydrogenating catalyst such as palladium carbon at room temperature. 

Step 2-8 

[0048] A target compound (XXI) can be obtained by: adding the compound (XIV) in an organic solvent such as 
<o methanol, ethanol, or acetonitriie together with A 3 CHO or A 3 =0 (wherein A 3 is defined as described above, A 3 =0 
represents a compound in which carbon at any position in A 3 is ketone, for example, 2-acetyl pyridine or tetrahydro- 
quinolin-8-one) and a reducing agent such as sodium borohydride or sodium cyanoborohydride; adjusting, if required, 
a pH of the solution; and reacting the resultant mixture at -20°C to 60°C. 

45 Step 2-9 

[0049] A target compound (XXII) can be obtained by removing the protecting group P 3 of the compound (XXI). For 
example, if P 3 is Boc, the target compound (XXII) can be obtained by: dissolving the compound (XXI) in an organic 
solvent such as methanol or dioxane; and adding, to the obtained solution, a mineral acid such as hydrochloric acid 
50 or an organic strong acid such as trifluoroacetic acid. 

Step 2-10 

[0050] A target compound (Id) (Id represents a part of the compounds included in the formula (I) described above) 
55 can be obtained by: adding the compound (XXII) in an organic solvent such as methanol, ethanol, or acetonitriie together 
with A 3 CHO or A 3 =0 (wherein A 3 is defined as described above, A 3 =0 represents a compound in which carbon at any 
position in A 3 is ketone, for example, 2-acetyl pyridine or tetrahydroquinoiin-8-one) and a reducing agent such as 
sodium borohydride or sodium cyanoborohydride; adjusting, if required, a pH of the obtained solution; and reacting 
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the resultant mixture at-20°C to BOX, or reacting the resultant mixture with a guanidino forming agent such as pyrazole 
carboxamidme together with an appropriate base in an organic solvent such as methanol or DMF at 0=C to 100°C. 



Step 2-11 



E P 9 compound (XXIII) can be obtained by selectively removing the protecting group f* of the compound 
XV For example rf P 3 . Ch : and P< is Boc, the target compound (XXIII) can be obtained by allowing the compound 
(XVIII) to ex.st together with hydrochloric acid in a trifiuoroacetic acid in chloroform or in a mixture solvent of dioxane 



and methanol. 
Step 2-12 



Snn. I 9 « m P° u " d fJ IV ) ™ »e obtained by: adding the compound (XXIII) in an organic solvent such as 
methanol, ethanol, or acetonrtnle together with A 3 C HO or A 3=0 (wherein A3 is defined as described above A 3=0 
represents a compound in which carbon at any position in A 3 is ketone, for example, 2-acetyi pyridine or tetra'hydro- 

T^St^T) f 3 r !? Udn ?- 39 T SUCh 35 S ° diUm b ° r ° h V dride ° r sodium cyanoborohydride; adjusting, if required, 
a pH of the solution; and reacting the resultant mixture at -20°C to 60°C. 

Step 2-13 

™i A X! GX r^Tt (XXV) Ca " be ° btained by rem0ving the P rote oting group P 3 of the compound (XXIV). For 
mXnni ri " ^ < X,V ) "e obtained by: dissolving the compound (XXIV) in ethanol, 

zZvZ ? ^ f ' °l 6 " ke; reaCtin9 the ° btained SO ' Ution in 3 h * dro 9 en 9 as atmosphere together with 
a hydrogenating catalyst such as palladium carbon at room temperature. The compound (XIV) can be used to obtain 
the compound (la) by the same method as in the step 1-1 3 of Production Method Example 1 . 

Production Method Example 3 

S m r Cri S i0n Wi " be T de ° f 3 meth ° d f ° r Pr ° dUCing 8 Part of the compounds represented by the general 

MeThod tZZ^l JTT I f °" OWin9 9enera ' formUla (XXV,) ' "** is P roduced at tbe ™ d P°^" Production 
Method Example 2 by the steps of a reaction process flow of the production method shown in Fig. 3. 

p2_ 2 2_C H _ y _ OH 

(( f H2)n2 (XXVI) 
. HN — ==N— P 5 



NK2 



Step 3-1 



!ht • 2 9 H COmP ° Und I* XVM) Can be obtained *>* disso,vi "9 a known and easily obtainable compound (XXVI) 
(wherein z* y, and n* are defined as described above, P* represents a protecting group such as Fmoc Boc, or Cbz 
and P5 represents a protecting group of guanidine such as a pentamethy. chroman sulphonyl group, or a toluenesulfontf 
f t ^ 9anlC SO,Vant h SUCh 35 ° MF = adding > t0 the obtai - d ^"tion, a compound represented as H-D (wherein 
BOP TeEDO h Z h* i '• d :" 9 ' t0 ° btained SOlUti ° n ' 3 condensin 9 ^ent such as WSCI hydrochloride, 
to 80 =C 9 W 8 08131X51 SUCh 35 H ° Bt ° r DMAP; and reaCtin 9 the resultant mi * ure at -20°C 



Step 3-2 



1 ? P2 p 9 C ° mpound ( XXVM| ) ca " ^ obtained by selectively removing P^ of the compound (XXVII). For exam- 
ple, rf P2 -s Fmoc he target compound (XXVIII) can be obtained by: dissolving the compound (XXVII) in an organic 
solvent such as DMF; and reacting the obtained solution at room temperature to 100°C together with an organic base 
such as diethylamine or morpholine. organic Dase 
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Step 3-3 

[0057] A target compound (XXIX) can be obtained by: dissolving the compound (XXVIII) In an organic solvent such 
as DMF; adding the compound (VII) thereto; further adding, to the obtained solution, a condensing agent such as WSCI 
5 hydrochloride, BOP, or EEDQ, if required, together with a catalyst such as HOBt or DMAP; and reacting the resultant 
mixture at -20°C to 80°C. 

Step 3-4 

10 [0058] A target compound (Ic) (Ic represents a part of the compounds included in the formula (I) described above) 
can be obtained by dissolving the compound (XXIV) in an organic solvent such as chloroform or methylene chloride, 
followed by adding trifluoroacetic acid to the obtained solution and stirring the resultant mixture at -20*0 to 60°C. 

Step 3-5 

15 

[0059] A target compound (XXX) can be obtained by: dissolving the compound (XXVIII) in an organic solvent such 
as DMF; adding the compound (XVII) described above thereto; further adding, to the obtained solution, a condensing 
agent such as WSCI hydrochloride, BOP, or EEDQ, if required together with a catalyst such as HOBt or DMAP; and 
reacting the resultant mixture at -20° C to 80° C. 

20 

Step 3-6 

[0060] A target compound (XXXI) can be obtained by selectively removing P 4 , a protecting group of the compound 
(XXX). For example, if P 4 is Cbz, the target compound (XXXI) canbeobtainedby: dissolving the compound (XXX) in 
25 ethanol, methanol, water-containing dioxane, or the like; and reacting the obtained solution in a hydrogen gas atmos- 
phere together with a hydrogenating catalyst such as palladium-carbon at room temperature. 

Step 3-7 

30 [0061] A target compound (XXXII) can be obtained by: adding the compound (XXXI) in an organic solvent such as 
methanol, ethanol, or acetonitrile together with A 4 CHO or A 4 =0 (wherein A 4 is defined as described above, A 4 =0 
represents a compound in which carbon at any position in A 4 is ketone, for example 2-acetyl pyridine or tetrahydro- 
quinolin-8-one) and a reducing agent such as sodium borohydride or sodium cyanoborohydride; adjusting, if required, 
a pH of the obtained solution; and reacting the resultant mixture at -20°C to 60°C. 

35 

Step 3-8 

[0062] A target compound (Ic) (Ic represents a part of the compounds included in the formula (I) described above) 
can be obtained by dissolving the compound (XXXII) in an organic solvent such as chloroform or methylene chloride, 
40 followed by adding trifluoroacetic acid to the obtained solution and stirring the resultant mixture at -20°C to 60°C. 

Production Method Example 4 

[0063] Description will be made of a method for producing a part of the compounds represented by the general 
45 formula (I) by the steps of a reaction process flow of the production method shown in Fig. 4. 

p2- 2 2— CH- y-OH 

(CH2)n3 (XXXtV) 
COOR 10 

55 Step 4-1 

[0064] A target compound (XXXV) can be obtained by: dissolving a known and easily obtainable compound (XXXIV) 
(wherein Z 2 is defined as described above, n 3 is an integer of 1 to 3, R 10 is a methyl group, an ethyl group, a benzyl 
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group, or the like, and P 2 is a protecting group such as Fmoc, Boc, or Cbz in an organic solvent such as DMF ; adding 
to the obtained solution, a compound represented as H-D (wherein D is defined as described above) ; further adding' 
to the obtained solution, a condensing agent such as WSCI hydrochloride, BOP, or EEDQ, if required, together with a 
catalyst such as HOBt or DMAP; and reacting the resultant mixture at -20°C to 80°C. 

Step 4-2 



[0065] A target compound (XXXVI) can be obtained by selectively removing the protecting group P 2 of the compound 
(XXXV). For example, if P 2 is Boc, the compound (XXXVI) can be obtained by dissolving the compound (XXXV) in an 
organic solvent such as methanol or ethanol, and introducing hydrogen chloride gas therein. 

Step 4-3 



[0066] A target compound (XXXVII) can be obtained by: dissolving the compound (XXXVI) in an organic solvent 
such as DMF: adding the above compound (VII) thereto; further adding a condensing agent such as WSCI hydrochlo- 
nde, BOP. or EEDQ, if required, together with a catalyst such as HOBt or DMAP; and reacting the resultant mixture at 
-20°C to 80°C. 



Step 4-4 



[0067] A target compound (XXXVIII) can be obtained by converting COOR 10 in the compound (XXXVII) into CHO 
For example, the target compound (XXXVIII) can be obtained by synthesizing an alcohol compound as an intermediate 
from the compound (XXXVII) using a reducing agent such as lithiumaluminumhydride in an organic solvent such as 
THF, and then oxidizing the alcohol with dimethyl sulfoxide-oxalyl chloride or pyridinium dichlorochromate. 



Step 4-5 



[0068] A target compound (XIII) can be obtained by: adding the compound (XXXVIII) in an organic solvent such as 
methanol, ethanol, or acetonitrile together with A4-B 2 -NH 2 (wherein A< and B 2 are defined as described above) and a 
reducing agent such as sodium borohydride or sodium cyanoborohydride; adjusting, if required, a pH of the obtained 
solution; and reacting the resultant mixture at -20°C to 60°C. The compound (XIII) can derive the compound (la) by 
the same method as in the step 1-11 of Production Method Example 1 . 



Step 4-6 



[0069] A target compound (XL) can be obtained by: dissolving the compound (XXXVI) in an organic solvent such as 
DMF; adding the compound (XVII) thereto; adding, to the obtained solution, a condensing agent such as WSCI hydro- 
chloride, BOP, or EEDQ, if required, together with a catalyst such as HOBt or DMAP; and reacting them at-20°C to 80°C 



Step 4-7 



[0070] A target compound (XLI) can be obtained by converting COOR 10 in the compound (XL) into CHO For example 
the target compound (XLI) can be obtained by synthesizing an alcohol compound as an intermediate from the compound 
(XL) using a reducing agent such as lithium aluminum hydride, and oxidizing the alcohol compound with dimethyl 
sulfoxide-oxalyl chloride or pyridinium dichlorochromate. 



Step 4-8 



[0071] A target compound (XXI) can be obtained by: adding the compound (XLI) in an organic solvent such as 
methanol, ethanol, or acetonitrile together with A4-B 2 -NH 2 (wherein A« and B 2 are defined as described above) and a 
reducing agent such as sodium borohydride or sodium cyanoborohydride; adjusting, if required, a pH of the obtained 
solution; and reacting the resultant mixture at -20°C to 60°C. The compound (XXI) can derive the compound (lb) by 
the same method as in the step 2-9 and the step 2-1 0 of Production Method Example 2. 

Production Method Example 5 



[0072] Description will be made of a method for producing a part of the compounds represented by the general 
formula (I) from the compound (VIII) of the following general formula, which is generated at the midpoint in Production 
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Method Example 4 by the steps of the reaction process flow of the production method shown in Fig. 5. 



p 2_ z 2-ch— y-OH 

(CH2) n2 (VUl) 
NHP 3 

10 

Step 5-1 

[0073] A target compound (XLII) can be obtained by: dissolving a known and easily obtainable compound (VIII) 
(wherein each of substituents is defined as described above) in any alcohol solvent R 9 -OH (wherein R 9 is a methyl 
15 group, an ethyl group, a benzyl group, or the like) ; adding, to the obtained solution, a condensing agent such as WSCI 
hydrochloride, BOP, or EEDQ, if required, together with a catalyst such as HOBt or DMAP; and reacting the resultant 
mixture at -20°C to 80°C. 

Step 5-2 

20 

[0074] A target compound (XLIII) can be obtained by selectively removing P 2 of the compound (XLII). For example, 
if P 2 is Fmoc, the target compound (XLIII) can be obtained by: dissolving the compound (XLII) in an organic solvent 
such as DMF; and reacting the obtained solution with an organic base such as dimethylamine or morpholine at room 
temperature to 100°C. 

25 

Step 5-3 

[0075] A target compound (XLI V) can be obtained by: dissolving the compound (XLIII) in an organic solvent such as 
DMF: adding the compound (VII) thereto; adding, to the obtained solution, a condensing agent such as WSCI hydro- 
30 chloride, BOP, or EEDQ, if required, together with a catalyst such as HOBt or DMAP; and reacting the resultant mixture 
at -20°C to 80°C. 

Step 5^ 

35 [0076] A target compound (XLV) can be obtained by: removing P 1 and P 3 , protecting groups of the compound (XLIV) 
(for example, if P 1 and P 3 are Boc, P 1 and P 3 can be removed by: dissolving the compound (XLIV) in a solvent such 
as methanol or dioxane; and adding, to the obtained solution, a mineral acid such as hydrochloric acid or an organic 
strong acid such as trifluoroacetic acid); adding A 4 CHO or A 4 =0 (wherein A 4 is defined as described above, A 4 =0 
represents a compound in which carbon at any position in A 4 is ketone, for example, 2-acetyl pyridine or tetrahydro- 

40 quino!in-8-one) and a reducing agent such as sodium borohydride or sodium cyanoborohydride to the compound (XLIV) 
in an organic solvent such as methanol, ethanol, or acetonitrile; adjusting, if required, a pH of the obtained solution; 
and reacting the resultant mixture at -20°C to 60°C. 

Step 5-5 

45 

[0077] A target compound (XLVI) can be obtained by: dissolving the compound (XLV) in an organic solvent such as 
THF or DMF; adding, to the obtained solution, a protecting agent represented as P 6 -L 1 or P 6 2 0 (wherein P 1 is a 
protecting group represented as butoxycarbonyl, benzyloxycarbonyl, or the like) together with a base such as triethyl- 
amine or a sodium hydroxide aqueous solution; and reacting the resultant mixture at -10°C to 100°C. 

50 

Step 5-6 

[0078] A target compound (XLVII) can be obtained by: dissolving the compound (XLVI) in an organic solvent com- 
prising one or two selected from DMF, THF, methanol, ethanol, and the like; adding, to the obtained solution, a basic 
55 aqueous solution such as a sodium hydroxide aqueous solution; and reacting the resultant mixture at CPC to 100°C. 
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Step 5-7 

[0079] A target compound (XLVIII) can be obtained by: dissolving the compound (XLVII) in an organic solvent such 
as DMF; adding, to the obtained solution, a compound represented as H-D (wherein D is defined as described above) ; 
further adding, to the obtained solution, a condensing agent such as WSCI hydrochloride, BOP, or EEDQ, if required! 
together with a catalyst such as HOBt or DMAP; and reacting the resultant mixture at -20°C to 80°C. 

Step 5-8 

[0080] A target compound (la) can be obtained by removing P 6 , a protecting group of the compound (XLVIII) . For 
example, if P 6 is Boc, the compound (la) can be obtained by: dissolving the compound (XLVIII) in a solvent such as 
methanol or dioxane; and adding, to the obtained solution, a mineral acid such as hydrochloric acid or an organic strong 
acid such as trifluoroacetic acid. 

Detailed Description of the Drawings 

[0081] Fig. 1 is a diagram showing a reaction process of Production Method Example 1 for producing a part of the 
compounds represented by the general formula (I) using the compound CH 3 -W-z 1 -COOH (the general formula com- 
pound (II), wherein W and z 1 are defined as described above) as a starting material. 

[0082] Fig. 2 is a diagram showing a reaction process of Production Method Example 2 for producing a part of the 
compounds represented by the general formula (I) from the intermediate compound (IV), L 1 -CH 2 -W-z 1 -COOR 9 (where- 
in W, z 1 , and R9 are defined as described above), generated in the middle of Production Method Example 1 by the 
reaction process different from the Production Method Example 1 . 

[0083] Fig. 3 is a diagram showing a reaction process of Production Method Example 3 for producing a part of the 
compounds represented by the general formula (I) from the general formula compound (XXIV) generated in the middle 
of Production Method Example 2 by the reaction process different from the one used in Production Method Example 2. 
[0084] Fig. 4 is a diagram showing a reaction process of Production Method Example 4 for producing a part of the 
compounds represented by the general formula (I) from known compounds (general formula compound (XXXIV)). 
[0085] Fig. 5 is a diagram showing a reaction process of Production Method Example 5 for producing a part of the 
compounds represented by the general formula (I) from the general formula compound (XXXVI) generated in the middle 
of Production Method Example 4 by the reaction process different from the one used in Production Method Example 4. 
[0086] Fig. 6 illustrates effects of the compound No. 86 of the present invention to appendicular edemas (arthritis 
score) in the type-ll collagen-induced arthritis DBI/1 mouse. 

[0087] Fig. 7 illustrates effects of the compound No. 86 of the present invention to appendicular edemas (the number 
of edematous fingers) in the type-ll collagen-induced arthritis DBI/1 mouse. 

Best Mode for carrying out the Invention 

[0088] Nitrogen-containing compounds to be used in the present invention can be exemplified by the following com- 
pounds: 

(S)-2-(4-(N-2-picolylaminomethyI)benzoylamino)-5-((imid azol-2-ylmethyl)amino) valerate 1-naphthalenemethyl- 
amide [Compound No. 1]; 

(S)-2-(4-(N-2-picolylaminomethyl)benzoylamino)-5-((pyrr ol-2-yl methyl) amino) valerate 1-naphthalenemethyla- 
mide [Compound No. 2]; 

(S)-2-(4-(N-2-picolylaminomethyl)benzoylamino)-5-((1-me thylimidazol-2-ylmethyl)amino) valerate 1-naphthalen- 
emethyl amide [Compound No. 3]; 

(S)-2-(4-(N-2-picolylaminomethyl)benzoylamino)-5-((imidazol-4-ylmethyl)amino) valerate 1-naphthalenemethyla- 
mide [Compound No. 4]; 

(S)-2-(4-(N-2-picolylaminomethyl)benzoylamino)-5-((1-me thylpyrrol-2-ylmethyl) amino) valerate 1-naphthalen- 
emethylamide [Compound No. 5]; 

(S)-2-(4-(N-2-picolylaminomethyl) benzoylamino)-5-((1-methylbenzimidazol-2-ylmethyl) amino) valerate 1-naph- 
thalenemethylamide [Compound No. 6]; 

(S)-2-(4-(N-2-picolylaminomethyl) benzoylamino)-5-((quinolin-2-ylmethyl) amino) valerate 1-naphthalenemethyl- 
amide [Compound No. 7]; 

(2S)-2-((4-(N-2-picolylaminomethyl) phenylacetyl) amino) - 5-(5, 6, 7, 8-tetrahydroquinolin-8-yl) amino valerate 
1-naphthalenemethylamide [Compound No. 8]; 

(2S)-2-(4-(2-(N-2-picolylamino) ethyl) benzoylamino)-5-(5,6,7,8-tetrahydroquinolin-8-yl) amino valerate 1-naph- 
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thalene methylamide [Compound No. 9]; 

(S)-2-(4-(2-(N-2-picx>lylamino) ethyl) benzoylamino)-5-(N-2-picolylamino) valerate 1 -naphthalenemethytamide 
[Compound No. 1 0]; 

(S)-2-(5-(N-2-picx)lytamino methyl) furan-2-ylcarbonyl) amino-5-(5,67,8-tetrahydroquinolin-8-yl) amino valerate 
1-naphthalenemethylamlde [Compound No. 11]; 

(2S)-2-(2-(N-2-picolyl aminomethyt) pyridin-5-yl carobonyi) amino-5-((5,6,7,8-tetrahydroquinolin-8-yl) amino) 
valerate 1 -naphthalenemethytamide [Compound No. 12]; 

(2S)-2-(5-(N-2-picolylaminomethyl) pyrazine-2-carbonyi aminoJ-MS.e^S-tetrahydroquinolin-S-yt amino) valerate 
1-naphthalenemethylamide [Compound No. 13]; 

(2S)-2-(5-(N-picolylaminomethyl) thiophene-2-carbonyl amino)- 5-(5,6,7,8-tetrahydroquinolin-8-ylamino) valerate 

1- naphthalenemethylamide [Compound No. 14]; 

(2S)-2-(5-(N-(imidazol-2-ylmethyi) aminomethyl) thiophene - 2-carbonylamino)-5-picolylamino valerate 1 -naphtha- 
lenemethyl amide [Compound No. 15]; 

(2S)-2-(5-(N-(imidazol-2-ylmethy1) aminomethyl thiophene - 2-carbonylamino)-5-(5,6,7,8-tetrahydroquinolin-8-yl) 
amino valerate 1-naphthalenemethylamide[Compound No. 16]; 

(S)-2-(4-(8-quinolylaminomethyI)benzoylamino)-5-(2-pico lylamino) valerate 1-naphthalenemethylamide [Com- 
pound No. 17]; 

(2S)-2-(4-((N-imidazol-2-ytmethyl) aminomethyl) naphthoyl amino)-5-(2-picolylamino) 2-(3-indolyt) ethylamide 
valerate [Compound No. 18]; 

(2S)-2-(4-((N-imidazol-2-ytmethyl) aminomethyl) naphthoyl amino)-5-(5,6 J,8-tetrahydroquinolin-8-ylamino) 

2- (3-indolyl) ethylamide valerate [Compound No. 19]; 

(S)-2-(4-((imidazol-4-ylmethyl) aminomethyl )benzoyl amino)-5-((imidazol-4-yimethyt)amino) valerate 1 - 
naphtalene methylamide [Compound No. 20]; 

(S)-2-(4-((imidazol-2-ylmethyl) aminomethyl) benzoyl amino)-5-((imidazol-2-ylmethyl) amino) valerate 1 -naphtha- 
lene methylamide [Compound No. 21]; 

(S)-2-(4-((1-methylpyrrol-2-yimethyl) aminomethyt) benzoylam in o)-5-((1 -methyl pyrrol-2-yl methyl) amino) valerate 
1-naphthalenemethylamide [Compound No. 22]; 

(S)-2-(4-((1-methylimidazol-2-ylmethy1) aminomethyl) benzoylamino)-5-((1-methylimidazol-2-ylmethyt) amino) 
valerate 1-naphthalenemethylamide [Compound No. 23]; 

(S)-2-(4-(N-2-picolylamino)butyrylamino)-5-(2-picolyl amino) valerate 1-naphthalenemethylamide [Compound No. 
24]; 

(2S)-2-(trans-(4-(5,6,7 J 8-tetrahydroquinolin-8-yl) aminomethyl) cyclohexylcarbonyl) amino-5-(5,6,7,8-tetrahydro 
quinolin-8-ylamino) valerate 1-naphthalenemethylamide [Compound No. 25]; 

(2S)-2-(4-(5 1 6,7,8-tetrahydroquinolin-8-ylaminomethyl) naphthoyl) amino-5-(5,6,7,8-tetrahydroquinolin-8-ylami- 
no) valerate 1-naphthalenemethylamide [Compound No. 26]; 

(S)-2-(4-(N-2-picolylaminomethyl) naphthoy!amino)-5-(2-picolylamino) valerate 1-naphthalenemethyl amide 
[Compound No. 27]; 

(S)-2-(4-((imidazol-2-ylmethyl) aminomethyl) naphthoyl amino)-5-((imidazol-2-ylmethyl) amino) valerate 1-naph- 
thalene methylamide [Compound No. 28]; 

(S)-2-(4-((1-methylimidazol-2-ylmethyl) aminomethyl) naphthoylamino)-5-((1-methylimidazol-2-ylmethyl) amino) 
valerate 1-naphthalenemethylamide [Compound No. 29]; 

(S)-2-(4-((1-methylimidazol-2-ylmethyl) aminomethyl) benzoylamino)-5-((1-methylpyrrol-2-ylmethyl) amino) valer- 
ate 1-naphthalenemethylamide [Compound No. 30]; 

(S)-2-(4-((imidazol-2-ylmethyl) aminomethyl) benzoyl amino)-5-((1-methylpyrrol-2-ylmethyl) amino) valerate 
1-naphthalenemethylamide [Compound No. 31]; 

(S)-2-(4-((pyrazol-3-ylmethyl) aminomethyl) benzoylamino)-5-((1 -methylpyrrol-2-yl methyl) amino) valerate 
1-naphthalene methylamide [Compound No. 32]; 

(S)-2-(4-((1-methylbenzimidazol-2-ylmethyl) aminomethyl) benzoylamino)-5-((1-methylbenzimidazol-2-yl)methyl- 
amino) valerate 1-naphthalenemethylamide [Compound No. 33]; 

(S)-2-(4-((1-methylbenzimidazol-2-ylmethyl) aminomethyt) benzoylamino)-5-((1-methylpyrrol-2-yimethyl) amino) 
valerate 1-naphthalenemethylamide [Compound No. 34]; 

(S)-2-(4-((thiazol-2-ylmethyt) aminomethyl) benzoylamino) - 5-((1-methylpyrrol-2-ylmethyt) amino) valerate 
1-naphthalene methylamide [Compound No. 35]; 

(S)-2-(4-((1-methylimidazol-2-ylmethyl) aminomethyl) benzoylamino)-5-((imidazol-2-ylmethyl) amino) valerate 
1-naphthalenemethylamide [Compound No. 36]; 

(S)-2-(4-((imidazol-2-ylmethyi) aminomethyt) benzoyl amino)- 5-((1-methylimidazol-2-ylmethyl) amino) valerate 
1-naphthalenemethylamide [Compound No. 37]; 

(2S)-2-(4-(N-2-picolylaminomethyl)naphthoylamino)-5-(5, 6,7,8-tetrahydroquinolin-S-ylamino) valerate 1-naph- 
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thalene methylamide [Compound No. 38J; 

(2S)-2-(4-((N-imida 2 ol-2-ylmelhyI) aminomethyl) benzoyl amino)-5-(5,6,7,8-tetrahydroquinolin-8- y lamino) valer- 
ate 1-naphthalenemethylamide [Compound No 39]- ' 

S^SSSJJW aminomethy.) naphthoy,amino)-5-(2- P ico.ylamino) valerate 1-naphthaleneme- 
SL^^Xrn^ amlno).5-(5, 6 , 7 ,8-tetranydro q ulnolln-8-,amlno) 
(S)-2^(4-g U an.d.nomethylbenzoyl) amino)-5-(N-2-picolyl amino) valerate 1-naphthalenemethylamide [Compound 

M^!!lMl' PiC0 ! y ! amin0methyl) "^y'H-arginine 1-naphthalenemethylamide [Compound No 431" 
n21"Lm P '! y f o ,n ,° methy,) ""P^H-arginine 1-naphthalenemethylamide [Compound No. 44]- 
N-(4-((N-,m.dazol-2-ylmethyl) aminomethyl) naphthoyl) -L-arginine 1-naphthalenemethylamide [Compound No. 

N2^ ( Nt PiC °! y ! amin0me !l] y !; Py ridin - 5 -y ,ca *o"y')-'-arginine 1-naphthalenemethylamide [Compound No. 46]- 
N-(5-(N-2-p,eo.yiam,nomethyl) miophen-2-y.c*rbonyl)-L-arginine 1-naphthalenemethylamide [Compound No. 

M^1- m 2 a2 °!"o" y J me f] yl ! aminometh y |n aphthoyl)-L-arginine 2-(3-indolyl) ethylamide [Compound No 48]- 
NM4-( 1 m,dazol-2-y l methyl) aminomethylnaphthoyl)-L-arginine (rS)-(r-(1-naphthyl) ethyl) amide [Compound No. 

N«-(4-(imidazol-2-ylmethyl) aminomethylnaphthoyl)-L-arginine (rR)-(1'-(1-naphthyl) ethyl) amide [Compound No. 

N<M4-(imidazol-2-ylmethyl) aminomethylnaphthoyl)-L-arginine 4-hexadecylaminobenzylamide [Compound No. 

N^5,6,7,8-tetrahydroquinolin-8-ylaminomethvl)benzoyl)-L-arginine 1-naphthalenemethylamide [Compound 

iSSS rN d 2 a ntn 2 M methy,) a ™"°™^ benzoylR-arginine 1-naphthalenemethy.amide [Compound No. 53]; 
[compound SK^"""^ benzoy.amino)-5-( q uino,in-8-ylamino) valerate 1-naphthalenemethylamide 

SSSHS^^ valerate 
i*Xm^C^ " aPhth0yi ami -)- 5 -( 2 -P-'y'amino) valerate (rS)-(r- (1 -naphthy,) 

M'SWV ^?n^?7y a , mi "° methy,) naPhth ° yl amino )- 5 -(5.6,7,8-tetrahydroquino.in-8-ylamino) valerate 
(1 S)-(1 -(1-naphthyl) ethyl) amide [Compound No. 57]- 

n^uVlTn^l^TT a H mi "° meth y) "PWhoV amino)-5-(5,6,7,8-tetrahydroquinolin-8-ylamino) valerate 
(1 R)-(1 -(1-naphthyl) ethyl) amide [Compound No. 59]- 

fcomp^ benzoy.amino)-5-(N-2-pico,y«amino) valerate 1-naphtha.enemethylamide 

poutd ( No N 6 2 i] PiCO,y ' amin0) methylben2 ° ylamin0H ^^^ [Com- 
VM^M^r™* methylben20y1amino >- 3 -( N - 2 -P ico, y |am i"°) Propionate 1-naphthalenemethylamide 
pound^ 

(2S)-2-(4-((5,6,7,8-tetrahydroquinolin-8-yl)aminomethyl)benzoylamino)-5-((5,6,7,8-tetrahydroquinolin-8-vn ami- 
no) valerate 1-naphthalenemethylamide [Compound No. 64]- vuroqu.norin 8 yi) ami 

\^f- ( "-Y C ^ ,7,8-tetrahydroquinolin-8-yl) amino) valerate 1-naph- 

thalene methylamide [Compound No. 65]; M 

poutdNl 3 6 P 6]; lylamin0methy,) ben2Ov1amino )- 5 -( 3 -P ic0| yamino) valerate 1-naphthalenemethylamide [Com- 
pouTd^o^ benZOylamin0) - 5 - (N - 2 -P ic0| y lamin °) v alerate3-(n-butoxy) propylamide [Com- 

pound ( Nr6 2 8T CO,y,amin0methy,) benZ ° ylamino) - 5 - (N - 2 -P ico| y ,amin °) va 'erate tetrahydrofurfurylamide [Com- 
g)-2-(4-(N-2-picolylaminomethyl) benzoylamino)-5-(N-2-picolylami no ) valerate phenylhydrazide [Compound No. 
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(S)-2-(4-(N-2-picolytaminomethyl) benzoytamino)-5-(N-2-picolytamino) valerate 2-(3-indolyi)ethyiamide [Com- 
pound No. 70] ; 

(S)-2-(4-(N-2-picolylaminomethyl) benzoytamino)-5-(N-2-picolylamino) valerate (1-benzylpiperazine-4-y1)amide 
[Compound No. 71]; 

(2S)-2-(4-(N-2-picolylaminomethyl) benzoytamino)-5-(N-2-picolylamino) valerate (1 , S)-1 l -(2-naphthyi)aminocarb- 
onyt phenethylamide [Compound No. 72]; 

(S)-2-(4-(N-2-picolytaminomethyt) benzoyiamino)-5-(N-2-picolyiamino) valerate 4-hexadecytaminobenzylamide 
[Compound No. 73]; 
(S)-2-(4-(N-2-picolylaminometh^ ^ 

bonylphthalazine-6-yl)-N-ethylamino)butylamide [Compound No. 74]; 

(S)-2-(4-(N-2-picolylaminomethyl) benzoylamino)-5-(N-2-picolytamino) valerate 2,4,6-trichlorophenylhydrazide 
[Compound No. 75]; 

(S)-2-(4-(N-2-picolytaminomethy1) benzoylamino)-5-(N-2-picolylamino) valerate 2-picolyamide [Compound No. 
76]; 

(S V2-(4-(N-2-picolylaminomethyl) benzoylamino)-5-(N-2-picolyiamino) valerate 2-(N ,N-diethylamino)ethylamide 
[Compound No. 77]; 

(S)-2-(4-(N-2-picolytaminomethy1) benzoyiamino)-5-(N-2-picolylamino) valerate 3-(moipholin-1-yl)propylamide 
[Compound No. 78]; 

(S)-2-(4-(N-2-picolylaminomethyt) benzoy1amino)-5-(N-2-picolylamino) valerate 2-(N,N-methylamino)ethylamide 
[Compound No. 79]; 

(S)-2-(4-(N-2-picolylaminomethyl) benzoylamino)-5-(N-2-picolylamino) valerate 4-(2,4-di-t-amylphenoxy)butyla- 
mide [Compound No. 80]; 

(S)-2-(4-(N-2-picolylaminomethyl) benzoylamino)-5-(N-2-picolylamino) valerate 3-aminopropylamide [Compound 
No. 81]; 

(S)-2-(4-(N-2-picolylaminomethyl) benzoylamino)-5-(N-2-picolylamino) valerate 5-indazolamide [Compound No. 
82]; 

(2S)-2-(2-(N-2-picolytaminomethyt) pyridin-5-ylcarbonyl) amino-S-(5,6,7,8-tetrahydroquinolin-8-yl) amino valerate 
(1'S) -1'-(1-naphthyl) ethyiamide [Compound No. 83]; 

(2S)-2-(2-(N-2-picolylaminomethyl) pyridin-5-ylcarbonyl) amino-5-((1-methy1-imidazol-2-yt) methylamino) amino 
valerate (1'S)-1H1-naphthy1)-ethylamide [Compound No. 84]; 

(2S)-2-(4-(N-2-picolylaminomethyl) naphthoyl) amino-5-(5,6,7,8-tetrahydroquinolin-8-yl) amino valerate (1'S)- 
V-(l-naphthyl) -ethyiamide [Compound No. 85]; 

Na-(4-(N-2-picolylaminomethyl) benzoyl)-L-arginine (VSVI'-fl-naphthyl) ethyiamide [Compound No. 86]; 
(2S)-2-(4-((1-methylimidazol-2-ylmethyl) aminomethyl) n aphth oyla m in o-5-((1-methylimidazol-2-yl methyl) amino) 
valerate (1 , S)-1 , -(1- n aP ntn y')- etn y ,am ' c, e [Compound No. 87]; 

(2S)-2-(2-(N-2-picolylaminomethyl) pyridin-5-ylcarbonyl) amino-5-(N-methylpyiTol-2-ylmethyl) amino valerate 
(rS)-1*-(1-naphthyl)-ethylamide [Compound No. 88]; 

N 0t -(4-(N-(1-methylimidazol-2-yl) methylaminomethyl)-1-naphthalenecarbonyl)-L-arginine 2-(1-naphthyl) isopro- 
pylamide [Compound No. 89]; 

N^(2-(N-2-picolylaminomethyl) pyridin-5-ylcarbonyl)-L-arginine (I'SH'-O-naphthyl) ethyiamide [Compound No. 
90]; 

(2S)-2-(4-(N-2-picolylaminomethyl) benzoyl) amino-5-(5,6,7,8-tetrahydroquinolin-8-yl) amino valerate (VS)- 
1'-(1-naphthyl) ethyiamide [Compound No. 91]; 

(2S)-2-(4-(N-2-picolyiaminomethyt) naphthoyl) amino- 5-(5,6,7,8-tetrahydroquinolin-8-yl) amino valerate 2-(3-in- 
dolyl) ethyiamide [Compound No. 92]; 

N°44-(N-2-picolylaminomethy1) benzoyl-N G -nitroarginine (1'S)-V-(1-naphthy1) ethyiamide [Compound No. 93]; 
(2R)-2-(4-(N-(imidazol-2-ylmethyl) aminomethyl) benzoyl) amino-5-(5,6,7,8-tetrahydroquinolin-8-yl) amino valer- 
ate (I'SH'-O-naphthyl) ethyiamide [Compound No. 94]; 

N a -(4-(N-2-(imidazol-2-ylmethyl) aminomethyl) benzoyl-L-arginine (VS)-r-(l-naphthyl) ethyiamide [Compound 
No. 95]; 

(2S)-2-((1-methylimidazol-2-ylmethyl) aminomethyl) benzoylamino-5-(5,6,7,8-tetrahydroquino1yl-8-yl) amino 
valerate 1 -naphthalene methyleneamide [Compound No. 96]; 

N a -(4-((N-(1-methylimidazol-2-ylmethyl) amino) methyl) naphthalene-1-carbonyl)-L-arginine (1'S)-r-(1-naphthyl) 
ethyl amide [Compound No. 97]; 

N«-(4-((imidazol-2-ylmethyl) amino) methyl) naphthalene- 1 -ca rbonyl )-L-arginine (rS)-N-methyl-N-(V-(l-naphthyl) 
ethyl) amide [Compound No. 98]; 

Na^(4_(N_2-picolylaminomethyl) naphthoyl)-L-arginine (VS)-r-(l-naphthyl) ethyiamide [Compound No. 99]; 
N^(4-(N-2-picolylaminomethyl) naphthalene-1-carbonyl) - L-arginine-D-3-(1-naphthyl) aianinemethylester [Com- 
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pound No. 1 00]; 

NM4-((N-2-picolylaminomethyl) naphtha.ene-1-carbonyl) - L-arginine-D-3-(1-naphthyl) alanine [Compound No. 

mIm'-M^ amino-5-(5 ( 6.7,8-tetrahydro qU inolin-8-yI) amino valerate 

(1 S)-1 -(1-naphthyl) ethylamide [Compound No. 102]- 

S^SSSSf^ amin0) metM> -P^'—^arbonylK-arginine N^,****^ 

v^i^ anmino-5- ( 5,e. 7 ,8,et r any dr o qU ino,in-8-yl) amino 

no^T^^TTT^ na P hthale " e -1-^rbonyl) amino-5-((8S)-5.6,7,8-tetrahydroquinolin-8-yl) ami- 
no valerate 1-naphthylmethylamide [Compound No. 105]- 

n^ 2 '^ ( n^i^T^!n min0methyl) benZOyl amino -5-(5,6,7,8-tetrahydroquino.in-8-yi) amino valerate 
(l b) -1 -(1-naphthy!) ethylamide [Compound No. 106]- 

vafe^eX^^^ 

valerate (1 S)-1 -(1-naphthyl) ethylamide [Compound No. 107]- 

pfunfNaToT^^ 1 "^^ en2 ° y, - 5 - (imidazo, - 2 - 1 > amin '° valerate d"S)-r-(1-naphthyl) ethylamide [Com- 
pound • N 4 o - 2 - 1 P c |^ ly,aminometh ^) benzoyl-5-( P yridin-2-y.) amino valerate (VS)-r-(1-naphthy.) ethylamide [Com- 

Sam^ 

S^SZr' amino-5-(4,5-dihydroimidazo,- 2 -y,) amino valerate 

ml 2 £o ( ^ b6nZOyl) amino - 5 -(P^«in-2-y.) aminova.erate (rS)-r-(l-naphthyl) ethyla- 

S S) " 2 lt ( n" 2 "u i( : 0lyla,Tlin0methyl) benZOyl) amino-5-3,4,5,6-tetrahydropyrimidin-2-yl) amino valerate fVSVr 
1-naphthyl) ethylamide [Compound No. 115]; valerate (1 b)-i 

(S^-2-(4-( 2 - P icolyiaminomethyl)ben2oyl)-5-(2-picolylami no) valerate 1 --(1-naphthyl) ethylamide [Compound No. 

!S1"!1 o" PiCO !^ amin ° m 1 hy !^ enZOy,) "^ (2 " PiCO,y,ami no) Vaierate n-dodecylamide [Compound No. 117]- 
pound Nc '^^'"^^y'^^^^-P-'y'ami no) valerate 3,5-ditriWomethyLnzy.amide ^[Com- 

(S^2-(4-(2-picolylaminomethyl)ben2oyl)-5-(2-picolylami no) va.erate ( + )-dehydroabietylamide [Compound No. 

(S) o 2-(4-(2-picolylaminomethyl)ben 2 oyl)-5-(2-picolylami no) valerate 2,3-dichloroben2ylamide [Compound No. 

St" 21?" P ! C °' y ' aminome *y!) ben2o y , )- 5 -(2-picolyiami no) valerate 2-ootylamide [Compound No. 121]- 
(S) 2 -2-(4-(2-p l colylam,nomethy.)ben 2 oyl)-5-(2-picolylami no) valerate 3-(3-indolyl)-2-propylamide [Compound No. 

(S^2-(4-(2-picolylaminomethyl)ben2oyl)-5-(2-picolylami no) valerate 2,2-diphenylethylamide [Compound No. 

( 1 24 2 : (4 " (2 " PiCO ' ylamin0methyl)benZOy,) -^ (2 - piTO "°> valera te 4-t-butylcyclohexylamide [Compound No. 
(Sg-(4-(2-picolylaminomethyl)benzoyl)-5-(2- P icolylami no) valerate 2,4-dich.orobenzylamide [Compound No. 

o" PiC 1 y | amin0met u y !! ben20y1 ^ 5 " (2 - piTO,y,ami no) va,erate benzhydrylamide [Compound No 126V 
S^1^^"^^S^^^ l ^ m ' n0) Va ' erate 3-ch.orobenzylamIde [Compound No 127]- 
^2-^(2- pi coMam l nomethy.)benzoyl)-5-(2- P i C o.ylam i no) va.erate 2-(4-methoxy P henyl)ethylamide [Compound 

pound P ™^ no) valerate (4-(4-methylphenyl)oxy)phenylamide [Com- 

poundNo 2 T3 C 0] ly lamin0methy,)ben2 °y | )- 5 -( 2 -P ico| y' a ^i no) valerate 1-(1,2,3,4-tetrahydrona P hthyl)amide [Com- 
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[0089] The present invention relates to a CXCR4-antagonist containing the compounds described above or phar- 
maceutically-acceptable salt thereof as its active ingredient. 

[0090] The CXCR4-antagonist or the salt thereof according to the present invention is used for the treatment or 
• prevention of an associated disease such as rheumatism or cancer metastasis on the basis of their CXCR4-antago- 
5 nisms. 

[0091] The CXCR4-antagonist or the salt thereof of the present invention is intra peritoneally inj ected into an 
** * ICRmouse (50 mg/ml) twice a day for 4 consecutive days, and no lethal case was found after 5 days. Therefore, the 
conclusion can be drawn that there is no acute toxicity. 

[0092] The administration dosage per day, 0.1 to 500 mg/kg, preferably 1 to 100 mg/kg of body weight/day may be 
10 one dosage ormaybe divided into several dosages. Apreferable administration route is, but not limited to, oral admin- 
istration. Alternatively, parenteral administration such as injection, percutaneous administration, and intestinal admin- 
istration may be suitably selected. Furthermore, the administration dosage may be suitably modified depending on the 
conditions of a patient. 

[0093] A dosage form for oral administration may be powder, tablet, granule, capsule, suppository, injection, peroral 
15 liquid agent, or the like, in which one or more additives pharmaceutically-acceptable added to CXCR4 antagonists or 
salts thereof of the present invention is included. Examples of the additive may include magnesium stearate, talc, 
lactose, dextrin, starches, methyl cellulose, fatty acid glycerides, water, propylene glycol, macrogols, alcohol, crystalline 
cellulose, hydroxypropyl cellulose, low substituted hydroxypropyl cellulose, carmelloses, popidone, polyvinyl alcohol, 
and calcium stearate. Furthermore, as required, any additive such as a coloring agent, a stabilizing agent, an antiseptic, 
20 a pH regulator, an isotonizing agent, a solubilizing agent, and/or a soothing agent may be added. The granule, the 
tablet, or the capsule may be coated with a coating base material such as hydroxypropyl methylcellulose or hydroxy- 
propyl methylceliulose phthalate. Furthermore, in a single dosage, it is preferable to include 0.1 to 500 mg, preferably 
1 to 100 mg of the CXCR4 antagonist of the present invention. 

[0094] Next, the method for producing the CXCR4 antagonist of the present invention will be concretely explained 
25 by representing Synthesis Examples. 

Synthesis Example 1: Production of (S)-2-(4-(N-2-picolylamino methyl)benzoylamino)-5-((imidazol-2-ylmethyl)amino) 
valerate 1-naphthalenemethylamide [Compound No. 1] 

30 Synthesis Example 1-1: Synthesis of methyl 4-(N-Boc-N-2-picolyl aminomethyl) benzoate (Compound VI-1) 

[0095] 1 08 g of commercially available 2-picolylamine was dissolved in 22.5 ml of DMF, and then 1 .55 ml of triethyl- 
amine was added thereto and the obtained solution was cooled down to 0°C. In this solution, a solution prepared by 
dissolving 2.52 ml of di-t-butyldicarbonate in 7.5 ml of DMF was dropped during 1 0 minutes. The solution was warmed 
35 up to room temperature and stirred for 2 hours, and then the solvent was distilled off under reduced pressure. The 
residue was purified by means of silica gel chromatography (30 g, chloroform), resulting in obtaining 1.71 g of a light- 
yellow liquid. 

[0096] 1 .1 99 g of the light-yellow liquid was dissolved in 6ml of THF, followed by suspending in 46.1 mg of sodium 
hydroxide (60% paraffin mixture). After the suspension was stirred for 15 minutes at room temperature, 241 mg of 

40 commercially available methyl 4-bromomethylbenzoate was added thereto and the obtained solution was stirred for 
further 2 days at room temperature. On completion of the reaction, the pH of the solution was adjusted to 5 to 7 using 
a 1 mol/l hydrochloric acid and the solution was concentrated. Then, 40 ml of chloroform was added to the solution, 
followed by washing with water and the solution was then concentrated. The residue was purified by means of silica 
gel column chromatography (6 g, chloroform/ethyl acetate = 10/1), and 2.21 g of the above-mentioned compound was 

45 obtained as a light-yellow liquid. 
MS(FAB,Pos.) :m/z=357[M+1] + 

1 H-NMR(500MHz,CDCI 3 ):8=1 .45(9H,s),3.91 (3H,s),4.47 (1 H,brs),4.52 (1 H,brs),4.60(2H,s),7.17(1 H,dd, J=7.6,4.1 Hz), 
7.2-7.4(3H,m),7.6 5(1 H,t,J=7.6Hz),8.52(1 H,d, J=4.1 Hz). 

50 Synthesis Example 1-2: Synthesis of 4-(N-Boc-N-2-picolylamino ethyl) benzoic acid (Compound VIM) 

[0097] To 200.6 mg of the compound obtained in Synthesis Example 1-1 , 2 ml of methanol, 2ml of THF, and 2 ml of 
a 1 moi/l sodium hydroxide aqueous solution were added and the resultant mixture was stirred for 1 day at room 
temperature. On completion of the reaction, the solvent was distilled off, and then 5 ml of water was added to the 
55 residue. In this solution, a 1 mol/l hydrochloric acid was dropped to adjust the pH thereof to pH = 3. A precipitated 
crystal was collected by filtration and was then dried, 123.2 mg of the above-mentioned compound was obtained as a 
colorless crystal. 
MS(FAB,Pos.):m/z=343[M+1] + 
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1 H-NMR(500MHz,DMSO-d 6 ) : 5=1.35 and 1.54 (9H,brs), 4.41 (1H,brs), 4.51 (2H,s), 4.58 (1H,brs), 7.2-7 4 (4H m) 7 77 
(1H,td,J=7.6,1.8H2),8.5 2(1H,dd,J=4.9,1.7Hz), 12.9 (1H,s). ' ' 

Synthesis Example 1-3: Synthesis of N°-4-(N-Boc-N-2-picolylamino ethyl) benzoyl-NS- Cbz-L-ornithine 
1-naphthalenemethylamide (Compound XI-1) 

[0098] 3.00 g of commercially available N«-Fmoc-N&-Cbz-L-ornithine was dissolved in 60 ml of DMF, and then 1 .24 
g of HOBt, 1.77g of WSCI hydrochloride, and 1.48 ml of 1-naphthalenemethylamine were sequentially added to the 
solution and the resultant mixture was stirred for 13 hours at room temperature. On completion of the reaction the 
solvent was distilled off. Then, the residue was dissolved in chloroform, and the extraction was performed by the 
addition of a 1 mol/l hydrochloric acid, followed by washing an organic layer with a saturated aqueous solution of 
sodium hydrogencarbonate. The solvent was distilled off, 4.44 g of crude product as a light-yellowish white solid product 
was obtained. The crude product was dissolved in 150 ml of DMF and then 10 ml of diethyiamine was added to the 
solution and the resultant mixture was stirred for 6 hours at room temperature. On completion of the reaction the 
solvent was distilled off and dried with a vacuum pump. As a result, 4.21 g of the crude product was obtained as a 
light-yellowish white solid. This product was dissolved in 140 ml of DMF, and then 

1.77 g of WSCI hydrochloride and 2.10 g of the compound obtained in Synthesis Example 1-2 were added to the 
solution, followed by stirring the resultant mixture for 21.5 hours at room temperature. On completion of the reaction 
the solvent was distilled off. The residue was purified by means of silica gel column chromatography (500 g chloroform/ 
methanol - 40/1 to 15/1), 4.25 g of the above-mentioned compound was obtained as a light-orange color semisolid 
material. 

MS(FAB,Pos.):m/z=730[M+1 ) + 

1 H-NMR(500MHz,DMSO-d 6 ):5=1.31 and 1.38(9H,2s),1.44-1.54(2H,m), 1.73-1.77(2H,m),2.89-3.03(2H m)4 40(1H 
brs),4.47^.51(3H,m), 4.56(1H,brs),4.75(2H,d,J=5.7Hz),4.98(2H,s),7.20-7.37(9H,m),7. 45-7.47(2H,m) 7 51-7 54 (2H 

m),7.76-7.80(1H,m),7.83-7.85(1H,m),7.86(2H,d,J=8.3Hz),7.94-7.95(2H,m),8.05-8.06(1H,m),8.46(1H,d ,J=8.1Hz), 
8.50-8.52(2H,m). 

Synthesis Example 1-4: Synthesis of N°-4-(N-Boc-N-2-picolylamino ethyl) benzoyl-L-ornithine 
1-naphthalenemethylamide (Compound XI 1-1) 

[0099] 4.25 g of the compound obtained in Synthesis Example 1-3 was dissolved in 100 ml of methanol and then 
4.25 g of 10%Pd-C was added to the solution, followed by stirring the resultantmixture for 4.5 hours in a hydrogen 
atmosphere at normal pressures. On completion of the reaction, the residue, which was obtained by removing the 
catalyst by means of celite filtration, was purified by means of silica gel column chromatography (200 g chloroform/ 
methanol = 12/1 to 4/1), 2.22g (64.0%) of the above-mentioned compound was obtained as a white crystal 
MS(FAB,Pos.):m/z=596[M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ):6=1.31 and 1.38(9H,2s),1.59-1.64(2H,m), 1.76-1.88(2H,-m),2.75-2.79(2H m) 4 40(1 H 

s),4.49(2H,brs),4.52-4.57(2H,m),4.77(2H,d,J=5.4Hz),7.21 -7.23(1 H,m),7.26-7.36(3H,m) ,7.46-7.47(2H m) 7 49-7 56 ' 

(2H,m),7.77-7.80(1H,m),7.84-7.86(1H,m),7.90(2H,d,J=8.3Hz),7.94-7.96(1H,m),8.05-8.07(1H,m),8.52(1 ' H,m),8.56 
(1 H,m),8.60(1 H,t,J=5.6Hz). 

Synthesis Example 1-5: Synthesis of (S)-2-( 4 -(N-Boc-N-2-picolyl aminomethyl) benzoyl)-5-((imidaz ol-2-vlm e thvn 
ammo) valerate 1-naphthalenemethylamide (Compound XIII-1) 

[0100] 60.0 mg of the compound obtained in Synthesis Example 1-4 was dissolved in 2.2 ml of anhydrous methanol 
and then 10.2 mg of 2-imidazole carboxyaldehyde was added to the solution and the resultant mixture was stirred for 
1 hour at room temperature. After the solvent was distilled off, 1 .2 ml of anhydrous methanol was added to the solution 
and the resultant solution was cooled down to 0°C. Subsequently, 7.6 mg of sodium borohydride was added to the 
solution and the resultant mixture was stirred for 1 .5 hours at room temperature. The residue obtained by concentrating 
the reaction solution was purified by means of silica gel column chromatography (6 g, chloroform/methanol = 20/1 to 
9/1), and 46.7 mg of the above-mentioned compound was obtained as a white crystal 
MS(FAB,Pos.) :m/z= 676[M+1] + 

1 H-NMR(500MHz,CDCI 3 ):8=1.45and1.47(9H,2s),1.92-2.22(4H,m),2.66-2.74(2H,m),3.71-3.81(2H m) 4 46-4 55(2H 
m),4.57(2H,brs), 4.68(1 H,d,J=4.5Hz),4.72-4.75(1H,m),4.82-4.86(1H,m),4.99-5.03 (1H,m),6.88(2H's) 6 99(2H s)' 
7.18-7.26(3H,m),7.29-7.31(1H,m),7 .40-7.53(4H,m),7.63-7.69(3H,m),7.80-7.81(1H,m),7.85-7.86(1H m ) 7 86-7 88 ' 
(1H,m),8.00-8.02(1H,m),8.12(1H,brs),8.52(1H,brs). ' 
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Synthesis Example 1-6: Synthesis of (S)-2-(4-(N-2-picolylamino ethyl) benzoylamino)-5-((imidazol-2-y1methy1)amino) 
valerate 1-naphthalenemethylamide [Compound No.1] 

u [0101] 45.0 mg of the compound obtained in Synthesis Example 1-5 was dissolved in 0.9 ml of methanol, and then 
5 0.9 ml of a 4 mol/l hydrochloric acid/dioxane solution was added to the solution and the resultant mixture was stirred 
for 4.5 hours at room temperature. The residue obtained by concentrating the reaction solution was purified by means 
of silica gel column chromatography (3.4 g, chloroform/methanol = 1/1). Subsequently, the resultant compound was 
dissolved in 1.5 ml of a 1 mol/l hydrochloric acid and then water was distilled off, and 35.3 mg of hydrochloride of the 
above-mentioned compound was obtained as a white solid product. 
10 MS(FAB,Pos.):m/z= 576[M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ):5=1.75-1.91(4H,m),3.07-3.17(2H,m),4.30 (4H,brs),4.48(2H,brs),4.55-4.59(1H,m),4.59 
(2H,d,J=4.9H2),7.44-7.47(3H,m) t 7.52-7.57(3H,m),7.66(2H t d,J=8.6H2),7.72(2H,brs),7. 83-7.96(3H,m),8.00(2H,d, 
J=8.5Hz) f 8.05-8.07(1H,m),8.65-8.73(3H ,m),9.84(2H,brs), 10.1 0(1 H.brs). 

15 Synthesis Example 2: Synthesis of (S)-2-(4-(N-2-picotylamino ethyl) benzoylamino)-5-((pyrrol - 2 -yl methyl) amino) 
valerate 1-naphthalenemethylamide [Compound No. 2] 

Synthesis Example 2-1 : Production of (S)-2-(-4-(N-Boc-N-2-picolylaminomethyl) benzoylamino)-5-((pyrrol -2-ylmethyl) 
amino) valerate 1-naphthalenemethylamide (Compound XII I-2) 

20 

[0102] 82.4 mg of the compound obtained in Synthesis Example 1-4 was dissolved in 1 .6 ml of anhydrous methanol, 
and then 14.5 mg of pyrrol -2- carboxyaldehyde was added to the solution and the resultant mixture was stirred for 1 5 
hours at room temperature. After the solvent was distilled off, 1 .6 ml of anhydrous methanol was added thereto the 
resultant and the resultant mixture was cooled to 0°C. Subsequently, 1 0.5 mg of sodium borohydride was added thereto 
25 and the resultant mixture was stirred for 2 hours at room temperature. The residue obtained by concentrating the 
reaction solution was purified by means of silica gel column chromatography (10g, chloroform/methanol = 8/1), and 
55.6mg of the above-mentioned compound was obtained as a white crystal. 
MS(FAB,Pos.):m/z= 675[M+1] + 

1 H-NMR(500MHz, CDCI 3 ) :5=1 .44 and 1 .47(9H,2s) 1 .57-2.00(4H,m), 2.70-2.78(2H,m),3.66-3.81 (2H,m),4.45-4.49(2H, 
30 m),4.57(2H,brs), 4.74^.75(1 H,m),4.83-4.87(1 H,m),4.99-5.02(1 H,m),4.99-5.02(1 H, m),6.00(1 H,brs),6.05-6.07(1 H,m), 
6.67(1H,brs),7.17-7.24(3H,m), 7.28-7.36(3H,m),7.41-7.54(5H,m),7.64-7.68(3H,m),7.80-8.82(1 H, m),7.87-7.88(1H, 
m),7.98(1H,m),8.01-8.03(1H,m),8.52-8.53(1H,m). 

Synthesis Example 2-2: Synthesis of (S)-2-(4-(N-2-picolylamino methyl) benzoylamino)-5-((pyrrol-2-ylmethyl) amino) 
35 valerate 1-naphthalenemethylamide [Compound No. 2] 

[0103] 55.6 mg of the compound obtained in Synthesis Example 2-1 was dissolved in 1.1 ml of methanol, and then 
1.1 ml of a 4 mol/l hydrochloric acid/dioxane solution was added to the solution and the resultant mixture stirred for 
3.5 hours at room temperature. A crude product obtained by concentrating the reaction solution was purified by means 
40 of silica gel column chromatography (8 g, chloroform/methanol=1/1). Subsequently, the resultant compound was dis- 
solved in 1.1 ml of a 1 mol/l hydrochloric acid and then water was distilled off, and 49.8 mg of hydrochloride of the 
target compound was obtained as a light-orange color solid product. 
MS(FAB,Pos.) :m/z=575[M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ) : 5=1.70-1.91(4H,m),2.83-2.86(2H,m),4.04-4.06 (2H,m), 4.29 (4H,m), 4.52-4.56 (1H,m), 
45 4.75^.77 (2H,d,J=4.9Hz) , 6.01-6.02 (1H,m), 6.17-6.18 (1H,m), 6.81-6.83 (1H,m), 7.44-7.49 (3H , m), 7.52-5.58 (3H, 
m), 7.66-7.68 (2H,m), 7.84-8.07 (6H,m), 8.65-8.73 (3H,m), 9.20 (1H,brs), 9.91 (1H,brs), 11.08 (1H,s). 

Synthesis Example 3: Production of (S)-2-(4-(N-2-picolylamino methyl) benzoylamino)-5-((1-methylimidazol- 
2-ylmethyl)amino) valerate 1-naphthalenemethyiamide [Compound No.3] 

50 

Synthesis Example 3-1: Synthesis of (S)-2-(4-(N-Boc-N-2-picolyl aminomethyl) benzoyl)-5-((1-methylimidazol- 
2-ylmethyl) amino) valerate 1-naphthalenemethylamide (Compound XIII-3) 

[0104] 100 mg of the compound obtained in Synthesis Example 1-4 was dissolved in 2 ml of anhydrous methanol, 
55 and then 20.3 mg of 1-methyl-2-imidazole carboxyaldehyde was added to the solution and the resultant mixture stirred 
for 5 hours at room temperature. After the solvent was distilled off, 2 ml of anhydrous methanol was added to the 
resultant and the resultant mixture was cooled to 0°C. Subsequently, 12.7 mg of sodium borohydride was added thereto 
and the resultant mixture stirred for 3 hours at room temperature. The residue obtained by concentrating the reaction 
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solution was purified by means of silica ge! column chromatography (10 g, chloroform/methanol = 12/1), and 77.4 mg 
of the above-mentioned compound was obtained as a white solid product. 
MS(FAB,Pos.):m/z= 69.0[M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ): (=1.31 and 1 .38(9H,2s),1.43-1.52(2H,m),1. 74-1.81(2H t m),3.38(3H,s),4.40(1H m) 
4.45-4.56(6H,m),4.74-4.47 (2H,m),5.23(1H,m),6.71-6.75(2H,m),7.01-7.07(2H ) m),7.22-7.46(4 H,m),7.51-7.55(2H,m)' 
7.76-7.80(1 H,m),7.83-7.88(3H,m),7.93-7.9 5(1 H,m),8.05-8.07(1 H,m),8.50-8.56(3H,m). 

Synthesis Example 3-2: Synthesis of (S)-2-(4-(N-2-picolylamino methyl) benzoylaminoV5-((1-methylimidazol- 
2-ylmethyl)amino) valerate 1-naphthalenemethylamide [Compound No. 31 

[0105] 75.9 mg of the compound obtained in Synthesis Example 3-1 was dissolved in 1.5 ml of methanol, and then 
1.5 ml of a 4 mol/l hydrochloric acid/dioxane solution was added to the solution and the resultant mixture was stirred 
for 9 hours at room temperature. The residue obtained by concentrating the reaction solution was purified by means 
of silica gel column chromatography (10 g, chloroform/methanol =1/1). Subsequently, the resultant compound was 
dissolved in 1 .5 ml of a 1 mol/l hydrochloric acid and then water was distilled off, and 1 9.6 mg of hydrochloride of the 
target compound was obtained as a white solid product. 
MS(FAB,Pos.):m/z= 590[M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ): (=1.77-1.91 (4H,m),3.09-3.17 (2H,m),3.95 (3H,s),4.29(4H,br),4.52-4.59(3H m) 
4.76-4.77(2H,m),7.44-7.48(3 H,m) s 7.52-7.57(3H,m),7.65-7.67(2H,m),7.71-7.74(2H,m),7.83-8.0 8(6H,m),8.65-8 66 
(1H,m) I 8.70-8.75(2H,m),9.88(1H,br),10.09 (1H,br). 

Synthesis Example 4: Pr oduction of (SV2-(4-(N-2-picolylamino methyl) benzoylamino)-5-((imidazoM-ylmethyl)amino) 
valerate 1-naphthalenemethylamide [Compound No.41 

Synthesis Example 4-1: Synthesis of 2-(4-(N-Boc-N-2-picolyl aminomethyl) benzoyl)-5-((imidazol^-ylmethyl) amino) 
valerate 1-naphthalenemethylamide (Compound XIH-4) 

[0106] 100 mg of the compound obtained in Synthesis Example 1^ was dissolved in 2 ml of anhydrous methanol, 
and then 17.7 mg of 4 (5)-imidazole carboxyaldehyde was added to the solution and the resultant mixture was stirred 
for 5 hours at room temperature. After the solvent was distilled off, 2 ml of anhydrous methanol was added to the 
resultant and the resultant mixture was cooled to 0°C. Subsequently, 1 2.7 mg of sodium borohydride was added thereto 
and the resultant mixture was stirred for 3 hours at room temperature. The residue obtained by concentrating the 
reaction solution was purified by means of silica gel column chromatography (10g, chloroform/methanol=3/1 ), and 
86.6mg of the above-mentioned compound was obtained as a white solid product. 
MS (FAB,Pos.):m/z= 676 [M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ): (=1.31 and 1.38(9H,2s),1.51-1.55(2H,m),1. 77-1.81(2H,m),2.64-2.65(2H,m),3.32(2H, 
m),3.65(2H,br),4.40-4.5 6(SH,m),4.75-4.76(2H,m),7.20-7.35(4H,m),7.44-7.55(5H,m),7.76-7.80(1 H,m),7.83-7.88(3H 
m),7.91-7.95(1H,m),8.05-8.07(1H,m),8. 52(1H,d,J=4.1 Hz),8.56(2H,br). 

Synthesis Example 4-2: Synthesis of (S)-2-(4-(N-2-picolylamino methyl) benzoylamlno)-5-((imidazol-4-vlmetrivn 
amino) valerate 1-naphthalenemethylamide [Compound No. 41 

[0107] 84.6 mg of the compound obtained in Synthesis Example 4-1 was dissolved in 1.7 ml of methanol, and then 
1.7 ml of a 4 mol/l hydrochloric acid/dioxane solution was added to the solution and the resultant mixture was stirred 
for 9 hours at room temperature. A crude product obtained by concentrating the reaction solution was purified by means 
of silica gel column chromatography (7 g, chloroform/methanol=1/1). Subsequently, the resultant compound was dis- 
solved in 1.7 ml of a 1 mol/l hydrochloric acid and then water was distilled off, and 52.8 mg of hydrochloride of the 
above compound was obtained as a white solid product. 
MS(FAB,Pos.):m/z= 576[M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ):S=1.74-1.91 (5H,m),2.95 (2H,br),4.25-4.30 (6H,m),4.54-4.19(3H,m),4.76-4.77(2H d 
J=5.6Hz),7.45-7.48(3H,m), 7.49-7.60(4H,m),7.66-7.68(2H,m),7.82-8.08(7H,m),8.65-8.76(3 H,m),9.14(1H,m),9.82- 
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Synthesis Example 5: Production of (S)-2-(4-(N-2-picoly1amino methyl) benzoylamino)-5-((1-methylpyiTol>2-ylmethyl) 
amino) valerate 1-naphthalenemethylamide [Compound No. 5] 

• Synthesis Example 5-1: Synthesis of (S)-2-(4-(N-Boc-N-2-picolyl aminomethyt) benzoy1amino)-5^(1-methylpyrrol- 
5 2-ylmethyl) amino) valerate 1-naphthalenemethylamide (Compound XIII-5) 

* * [0108] 100 mg of the compound synthesized in Synthesis Example 1-4 was dissolved in 2 ml of anhydrous methanol, 
and then 20.4 (1 of 1 -methyl-2-pyrrol carboxyaldehyde was added to the solution and the resultant mixture was stirred 
for 13.5 hour at room temperature. After the solvent was distilled off, 2 ml of anhydrous methanol was added to the 

10 resultant and the resultant mixture was cooled to 0°C. Subsequently, 12.7 mg of sodium borohydride was added thereto 
and the resultant mixture was stirred for 3 hours at room temperature. The residue obtained by concentrating the 
reaction solution was purified by means of silica gel column chromatography (10 g, chloroform/methanol = 8/1), and 
38.3 mg (33.1 %) of the above-mentioned compound was obtained as a white solid product. 
MS(FAB,Pos.):m/z= 576[M+1] + 

15 1 H-NMR(500MHz,DMSO-d 6 ):5=1 .31 and 1 .38(9H,2s),1 .49-1 .55(2H,m), 1 .73-1 .91 (2H,m),3.54(3H,s) t 3.64(2H,br), 
4.36-4.56(4H,m),4.71-4 .80(2H,m),5.86-5.89(2H,m) t 6.62(1H,br),7.29-7.35(4H,m) t 7.44-7. 55(4H,m),7.76-7.80(1H,m), 
7.83-7.88(4H,m),7.94-7.96(1 H,m),8.06 - 8.07(1 H,m),8.50-8,54(3H,m). 

Synthesis Example 5-2: Synthesis of (S)-2-(4-(N-2-picoly1amino methyl) benzoylaminoV5-((1-methylpyrrol-2-ytmethyl) 
20 amino) valerate 1-naphthalenemethylamide [Compound No. 5] 

[0109] 36.3 mg of the compound obtained in Synthesis Example 5-1 was dissolved in 1 ml of methanol, and then 1 
ml of a 4 mol/l hydrochloric acid/dioxane solution was added to the solution and the resultant mixture was stirred for 
2 hours at room temperature. The residue obtained by concentrating the reaction solution was purified by means of 
25 silica gel column chromatography (5 g, chloroform/methanol = 3/1). Subsequently, the resultant compound was dis- 
solved in 1 ml of a 1 mol/l hydrochloric acid and then water was distilled off, and 41.1 mg of hydrochloride of the above 
target compound was obtained as a white solid product. 
MS(FAB,Pos.):m/z=589[M+1] + 

iH-NMR(500MHz,DMSO-d 6 ) : 8=1 .73-1 .88 (4H,m), 2.91 (2H,m), 3.65 (3H,s) , 4.07-4.09 (2H,m), 4.29 (4H,br), 4.53^.57 
30 (1 H t m), 4.76 (2H,d, J=5.8H z), 5.97-5.99 (1 H,m), 6.23-6.24 (1 H,m), 6.78 (1 H,m), 7.44-7.45 (3H,m) , 7.46-7.59 (5H,m), 
7.67 (2H,d,J=8.3Hz), 7.84-8.08 (6H,m), 8.65-8.75 (3H,m),9.08(1H,m),9.93(1H,br). 

Synthesis Example 6: Synthesis of (S)-2-(4-(N-2-picolyl amino methyl) benzoylamino)-5-((1-methylbenzimidazol- 
2-ylmethyl) amino) valerate 1-naphthalenemethylamide [Compound No. 6] 

35 

Synthesis Example 6-1: Synthesis of 2-(4-(N-Boc-N-2-pico1ylamino methyi) benzoyl )-5-((1-methylbenzimidazol- 
2-ylmethyl) amino) valerate 1-naphthalenemethylamide (Compound XII I-6) 

[0110] 50.3 mg of the compound synthesized in Synthesis Example 1-4 was dissolved in 1 ml of anhydrous methanol, 
40 and then 16.1 mg of 1-methyl-2-formylbenzimidazole was added to the solution and the resultant mixture was stirred 
for 1.5 hours at room temperature. After the solvent was distilled off, 1 ml of anhydrous methanol and a drop of acetic 
acid were added to the resultant and the resultant mixture was cooled to 0°C. Subsequently, 14.2 mg of sodium boro- 
hydride was added thereto and the resultant mixture was stirred for 0.5 hour at room temperature. The residue obtained 
by concentrating the reaction solution was purified by means of silica gel column chromatography (2.5 g, chloroform/ 
45 methanol = 15/1), and 31.3 mg of the above-mentioned compound was obtained as a white solid product. 
MS(FAB,Pos.):m/z=740[M+1] + 

1 H-NMR(500MHz,CDCI 3 ):5=1 .43 and 1 .44(9H,2s),1 .52-1 .63(1 H,m), 1 .65-1 .78(1 H,m),1 .89-2.01 (2H,m),2.68-2.83(2H, 
m),3.58(3H,s),3. 75(1 H,d, J=14.6Hz),3.81 (1 H,d, J=14.6Hz),4.41 and4.44(2H,2s),4.52 and 4.55(2H,2s)4.69-4.75(1 H, 
m),4.85(1H,dd,J=14.6,5.1Hz),4.98 (1H,dd,J=14.6,5.6Hz),7.10-7.35(7H),7.36(1H,d,J=6.6Hz),7.43-7. 51(2H,m), 
50 7.52-7.60(1 H J m),7.69-7.78(7H I m),7.80-7.83(1H,m),7.99 -8.01 (1H,m), 8.53 (1H,ddd,J=4.9,2.0,1.0Hz). 

Synthesis Example 6-2: Synthesis of (S)-2-(4-(N-2-picolylamino methyl) benzoylamino)-5-((1-methylbenzimidazol- 
2-ylmethyl) amino) valerate 1-naphthalenemethylamide [Compound No. 6] 

55 [01 1 1] 28.7 mg of the compound obtained in Synthesis Example 6-1 was dissolved in 0.3 ml of methanol, and then 
0.5 ml of a 4 mol/l hydrochloric acid/dioxane solution was added to the solution and the resultant mixture was stirred 
for 2.5 hours at room temperature. The residue obtained by concentrating the reaction solution was reprecipitated from 
chloroform/methanol, and 19.0 mg of hydrochloride of the above-mentioned compound was obtained as a light-yellow 
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solid product. 

MS(FAB,Pos.):m/z=640[M+1] + 

iH-NMR(500MHz, DMSO-d 6 ) : 8=1.7-1.96 (4H,m),3. 12-3.22 (2H,m),3.99 (3H.s),4.32(4H,brs) 4 53-4 62(1 H m) 4 67 
o. /^8.78(1 H,m), 1 0. 1 0(4H,brs). 

InVthL « T 9 °VJ 6 C ° m P° Und s y" the ^ed in Synthesis Example 1-1 was dissolved in 1 ml of anhydrous methanol, 
and then 15.8 mg of 2-qmnol.ne aldehyde was added to the solution and the resultant mixture was stirred for 1 5 hours 

addXr Pera 7 e i H 6r ,K he S °' Vent W3S diSti " ed 0ff ' 1 m ' ° f anhydr ° US methano1 and a dra P ^ acetic acid we e 
, ? 3 I* reSU ' tant miXtUre WaS COO ' ed 10 °° C - Sub ^ntly, 14.2 mg of sodLn borohydride was 
cfntri n » t ^ * m,XtUre WaS ^ ** ° 5 h0Ur at r00m tem P*^e. The residue obtained by con- 
15 1 and T ? Q I! 0 ": 35 PUrffied bV meanS ° f SHiCa 961 C °' Umn <= hr ^atography (2.5 g, chloroform/meLnol 
MSfFAB Pos ) m/z= ^ 9 7 °^ e + a J ove - ment,oned compound was obtained as a light-yellow frothy product. 

' H " N ^h 00MHz ' CDC, 3> : 8=1.42(9H )S ),1.61-1.73(1H,m),1.73-1.83(1H, m), 1.79-1.89 (1H,m) 2 16-2 22 MHm) 
A£™™r^ 2 <% ( \ H 1 «£ ^ (1H - d - J=151H2 )' 3 79 (1H,d,J-15.1Hz), 4.37 and 4.38 ( 2H 2 " 4.46 and 
Jit (2 ?'?L , ( ,m) ' 4 88 ( 1H - dd - J=14 -5. 5.2Hz), 4.94 (1H,dd,J=14.5.5.4Hz), 7.00-7.20 (4H m) 7 21-7 28 

(?H, m), 7.30 (1H,d,J=6.6Hz), 7.43-7.49 (3H,m), 7.57-7.66 (4H,m), 7.69 (1H,dJ=83Hz) 7 73 (1 H d J-7 BHzf 

J^^ThzT 7 (1H ' dJ=8 - 3H2) ' 7 (1H ' d ' J=8 - 1H ^ 8 °°- 8 - 02 S-3 8 :8 H 45* ( 1 7 H 73 m) ( , 1 8 53 

Synthesis Example 7-2: Synthesis of (S)-2-(4-(N-2-o i colylamino methyl) benzoylaminoVS^rn uinnlin-^m^hy.) 
amino) valerate 1-naphthalenemethylamide fCompound No.fj yimeinyi, 

0°7 mL l°f C ° mpound ° btained in Synthesis Example 7-1 was dissolved in 0.2 ml of methanol, and then 

a I ho ! , , hydrochloric ac.d/dioxane solution was added to the solution and the resultant mixture was stirred 
1 5 hours at room temperature. The residue obtained by concentrating the reaction solution was subjected to azeotropic 
distillation with methanol to remove excess hydrochloric acid, and 10.7 mg of hydrochloride of the above-mentioned 
compound was obtained a light-yellow solid product. 
MS(FAB,Pos.):m/z=637[M+1] + 

l H 77MM h 5( !T«u [ ™ S °; d 6):8=1.79-1.97(4H,m) 3.07-3.15(2H.m). 4.31 (4H,brs),4.49-4.56(2H,m),4.57-4.65(1H m) 
4.77(1 H,d,J=5.6Hz),7. 42-7.58(5H,m),7.64-7.75(5H,m),7.82-7.89(2H,m),7.93-7.98(2H m) 8 01 2H d J=8 1 Hz 8 03 
8.10(3H,m),8.48(1H,d,J=8.5Hz),8.68(1 H,d,J=4.9Hz),8.74-8.76(2H,m ) ,9.54(2H,brs), 10.05(2Hbrs) ^ 

Synthesis Example 8: Production of (2S)-2-((4-(N-2-Di c olvlamino methvn phenylacetvl) amino)-5-/S 6 7 
8-tetrahydroquinolin-8-yl) ami no valerate 1-naphthalenemethylamide fCompound No. 81 

Synthesis Example 8-1: Synthesis of methyl 4-bromomethylphenvl acetate (Compound IV-1 ) 

mi 1 ?/ t T'H ? 9 ° f 1° T 6 ^, 3 '^ aVai ' able 4 - brom °™thylphenyl acetate was dissolved in 5 ml of methanol and 5 
A^r * h y an - f 0U ! 0n ' 131 m ' ° f 3 2 md/l trimeth y |si| y' diazomethane-hexane solution was dropped 

After the dropping was completed, the resultant solution was stirred for 1 hour and acetic acid was dropped therein 

in ihfn nf X T C0 '°; d,Sa PP eared from the s °'"«°n- ™e solvent was distilled off and the residue was then dissolved 
r C t Z T h Tf V " 9 ^ 3 1 m0l/I h y drochloric acid - a 1 moW sodium hydroxide aqueous solution, and 
a saturated salt solut.on and drying with anhydrous sodium sulfate. The solvent was distilled off and then the residue 
was purified by means of silica gel column chromatography (25 g, hexane/ethyl acetate = 5/1), and 447 7 mo of the 

above-mentioned compound was obtained as a colorless solid product ' 
MS(FAB,Pos.):m/z=243,245[M+1 ] + 

iH-NMR(500MHz,CDCI 3 ):5=3.63(2H,s),3.70(3H,s),4.49(2H,s),7.25-7.28(2H,m),7.34-7.38(2H,m). 
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» * 

Synthesis Example 8-2: Synthesis of methyl 4-(N-2-pico1y1amino methyl) phenyl acetate (Compound V-1) 

[01 1 5] 92.9 mg of commercially available 2-picolylamine was dissolved in 2 ml of DMF, and then 56.5 mg of potassium 
- carbonate was added to the solution. To this solution, 100. 8 mg of the compound obtained in Synthesis Example 8-1 
5 was added and the resultant mixture was stirred for 1 hour at room temperature. On completion of the reaction, the 

solution was concentrated and then the residue was dissolved in chloroform. The resultant was washed with distilled 

water and was dried with anhydrous sodium sulfate. The solvent was distilled off under reduced pressure and then the 

residue was purified by means of silica gel column chromatography (5.5 g, chloroform/methanol = 15/1), and 73.2 mg 

of the above-mentioned compound was obtained as a colorless oily product. 
10 MS(FAB,Pos.):mVz=271[M+1] + 

1 H-NMR(500MH2 t CDCI 3 ):5=1.85(2H,brs),3.62(2H,s),3.69(3H,s) J 3.83 (2H,s),3.92(2H,s),7.1 5-7.1 8(1 H,m),7.23-7.27 

(3H,m),7.30-7.36(3 H,m),7.64(1H,td,J=7.6, 1 .7Hz),8.56(1 H,ddd, J=5.1 , 1 .7,1 .0Hz). 

Synthesis Example 8-3: Synthesis of methyl 4-(N-Boc-N-2-picolyl aminomethyl) phenyl acetate (Compound VI-2) 

15 

[0116] 66.5 mg of the compound obtained in Synthesis Example 8-2 was dissolved in 1.3 ml of DMF, and then 41.5 
uJ of triethyiamine and 84.8 uJ of di-t-butyldicarbonate were added to the solution and the resultant mixture was stirred 
for 1 hour at room temperature. On completion of the reaction, the solvent was distilled off and then the residue was 
purified by means of silica gel column chromatography (2.5 g, chloroform), and 86.2 mg of the above-mentioned com- 
20 pound was obtained as a colorless liquid. 
MS(FAB,Pos.):m/z=371[M+1] + 

iH-NMR(500MHz,CDCI 3 ):6=1.42 and 1.49(9H,2s),3.61(2H,s),3.70(3H, s),4.38,4.47,4.48 and 4.57(4H,4s),7.16-7.39 
(6H f m),7.65(1H,td, J=7.6,1.7Hz),8.53(1H,d,J=4.4Hz). 

25 Synthesis Example 8-4: Synthesis of 4-(N-Boc-N-2-picolytamino methyl) phenyl acetic acid (Compound VII-2) 

[0117] 83.2 mg of the compound obtained in Synthesis Example 8-3 was dissolved in 0.8 ml of THF and 0.8 ml of 
methanol. Then, 0.8 ml of a 1 N sodium hydroxide aqueous solution was added to the solution and the resultant mixture 
was stirred for 35 minutes at room temperature. On completion of the reaction, the solvent was distilled off and the 
30 residue was dissolved in distilled water. A 1 mol/l hydrochloric acid was added to the solution to adjust the pH to 3 to 
4. A precipitated oily product was extracted using chloroform and washed with a saturated salt solution, followed by 
drying with anhydrous sodium sulfate. The solvent was distilled off and then vacuum drying was performed, and 78.7 
mg of the above-mentioned compound was obtained as a colorless oily product. 
MS(FAB,Pos.):m/z=357[M+1] + 

35 iH-NMR(500MHz,CDCI 3 ):5=1 .42 and 1 .49(9H,2s),3.63(2H,s),4.45, 4.53 and 4.55 (4H,4s), 7.14-7.28 (6H,m), 7.71 (1 H, 
td,J=7.6,1.7Hz), 8.58 (1H,d,J=4.4Hz). 

Synthesis Example 8-5: Synthesis of N^Fmoc-N s -Cbz-L-ornithine 1-naphthalenemethylamide (Compound IX-1) 

40 [0118] 501.8 mg of commercially available N^Fmoc-N 5 -Cbz-L-ornithine was dissolved in 1 0 ml of DMF, and then 
177.8 mg of HOBt, 311.4 g of WSCl hydrochloride and 0.165 ml of 1-naphthalenemethytamine were added to the 
solution and the resultant mixture was stirred for 12 hours at room temperature. On completion of the reaction, the 
solvent was distilled off. Then, the residue was dissolved in chloroform, and the extraction was performed by the 
addition of a 1 mol/l hydrochloric acid, followed by washing an organic layer with a 1 mol/l sodium hydroxide. The 

45 solventwas distilled off, and 620 mg of the above-mentioned compound was obtained as a white solid product. 

1 H-NMR(500MHz,CDCl 3 ): 5=1.35-1.57 (2H,m), 1.39 (9H,s), 1.68-1.95 (2H ,m), 2.96-3.07 (2H,m), 4.17 (2H,d, 
J=6.1Hz), 4.48 (1H,td,J=8.3,5.1Hz), 4.75 (2H,d,J=5.6Hz), 4.98(2H,s), 7.23-7.39 (8H,m), 7.40-7.51 (3H, m), 7.51-7.59 
(2H,m), 7.80-7.92 (3H,m), 7.92-7.98 (1H,m), 8.01-8.06 (1H,m),8.43(1H,d,J=7.8Hz),8.51(1H,t,J=5.6Hz). 

50 Synthesis Example 8-6: Synthesis of N s -Cbz-L-omithine 1-naphthalenemethylamide (Compound X-1) 

[0119] 122.8 mg of the compound obtained in Synthesis Example 8-5 was dissolved in 2.6 ml of DMF, and then 0.26 
ml of diethylamine was added to the solution and the resultant mixture was stirred for 2 hours at room temperature. 
On completion of the reaction, thesolvent wasdistilledoffunderreduced pressure. Subsequently, vacuum drying was 
55 performed, and 1 33.5 mg of the above-mentioned compound was obtained. 
MS(FAB,Pos.):m/z=406[M+1] + 
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Synthesis Example 8-7: Synthesis of N°-4-(N-Boc-N-2-picolyl aminomethyl) phenylacetyl-N g- Cbz-L-ornithine 
1 -naphthalene methylamide (Compound XI-2) " " 

[0120] 133.5 mg of the compound obtained in Synthesis Example 8-6 was dissolved in 1 . 36ml of DMF and then 
54.6mg of WSCI hydrochloride, 28.2 mg of HOBt, and 68.0 mg of the compound obtained by Synthesis Example 8^t 
were added to the solution and the resultant mixture was stirred for 17 hours at room temperature. On completion of 
the reaction, the solvent was distilled off. Then, the residue was dissolved in chloroform and was then washed with a 
1 mol/l hydrochloric acid, a 1 mol/l sodium hydroxide aqueous solution, and a saturated salt solution. An organic layer 
was dried with anhydrous sodium sulfate, followed by distilling the solvent off. The residue was purif.edbymeans of 
silica gel column chromatography (3.5 g, chloroform/methanol = 25/1), and 112.3 mg of the above-mentioned com- 
pound was obtained as a white solid product. 
MS(FAB,Pos.):m/z=744[M+1] + 

1 H-NMR (500MHz,DMSO-d 6 ):6=1.2-1.5(2H,m),1.30 and 1.40(9H,2s), 1. 50-1. 57(1 H,m),1. 63-1. 70(1 H m) 2 94-2 98 
(2H,m),3.47(2H,s),4. 28-4.32(1 H,m),4.35,4.38,4.42and4.46(4H,4s),4.71(1H,dd,J=1 5.2, 5 9Hz) 4 76(1H dd J=15 2 
5.9Hz),4.99(2H,s),7.13-7.21(5H,m),7. 25-7.39(7H,m),7.40-7.44(2H,m),7.50-7.55(2H,m),7.77(1H,td,J=7.' 8 2 0Hz)' 
7.82-7.86(1 H,m),7.91-7.96(1H,m),8.01-8.04(1H,m),8.30- 8.33(1 H,m),8.49-8.55(2H,m). 

Sy nthesis Example 8-8: Synthesis of (2S)-2-(4-(N-Boc-N-2-picolyl aminomethyl) phenylacetyl) amino- 
5-(5,6,7,8-tetrahydroqui nolin-8-yl) amino valerate 1-naphthalenemethylamide (Compound XIII-8) 

[0121] 34.9 mg of the compound obtained in Synthesis Example 8-7 was dissolved in 1.75 ml of a dioxane/water 
(-8/2) solution, and 37.9 mg of 10% palladium-carbon was then added to the solution and the resultant mixture was 
stirred for 2.5 hours at room temperature in a hydrogen atmosphere. On completion of the reaction, the catalyst was 
removed by means of celite filtration and then the solvent was distilled off under reduced pressure followed by dis- 
solving the resultant in 0.6 ml of methanol. Subsequently, 1 3.6 mg of 5,6,7,8-tetrahydroquinolin-8-one synthesized by 
the method described in Journal of Medicinal Chemistry, vol. 20, No. 10, pp 1351-1354 (1977) and 6 6 mg of sodium 
cyanoborohydride were added to the solution and then the pH thereof was adjusted to 4 to 5 with acetic acid The 
resultant solution was stirred for 2 days at room temperature. On completion of the reaction, the solvent was distilled 
off and the residue was then purified by means of silica gel column chromatography (3g, chloroform/methanol = 10/1) 
and 21 .4 mg of the above-mentioned compound was obtained as a white frothy product 
MS(FAB,Pos.) :m/z=741[M+1]* 

iH-NMR(500MHz,DMSO-d 6 ) :8=1.30and 1.40(9H,2s),1.48-1.80(6H,m), 1.90-2.00(1 H,m),2.05-2.15(1H m) 2 70-3 00 
(4H,m),3.48(2H,s),4. 0-4.2 (1 H,br), 4.30-4.52 (5H,m), 4.69^.80 (2H,m), 7.14-7.24 (5H,m), 7.27-7.30 (2H m) 7 41-7 45 
(2H,m), 7.51-7.55 (2H,m), 7.58-7.63 (2H, m), 7.77 (1 H,td,J=7.6,1.7Hz), 7.83-7.86 (1H,m), 7.92-7.96 (1H,m) 8 02-8 05 
(1H,m), 8.38 (1H,d,J=6.1Hz), 8.44 (1H,brs), 8.51 (1H,d,J=4.9 Hz), 8.57 (1H,t,J=5.6Hz). 

Synthesis Example 8-9: Syn thesis of (2S)-2-((4-(N-2-picolyl aminomethyl) phenylacetyl) aminoV 
5-(5 ,6,7,8-tetrahydroquinolin -8-yl) amino valerate 1-naphthalenemethylamide [Compound No. 81 

[0122] 18.0 mg of the compound obtained in Synthesis Example 8-8 was dissolved in 0.2 ml of methanol and then 
4 mol/l hydrochloric acid/dioxane was added to the solution and the resultant mixture was stirred for 1 5 hours at room 
temperature. On completion of the reaction, the solvent was distilled off and the residue was then purified by means 
of silica gel column chromatography (1.0 g, chloroform/methanol/water = 7/3/0.5). The residue was concentrated by 
the addition of a hydrochloric acid, and then the concentrated residue was azeotropically distilled with water and the 
sohd product was then washed with ether, and 14.4 mg of hydrochloride of the above-mentioned compound was ob- 
tained as a white solid product. 
MS(FAB , Pos. ):m/z=64 1 [M + 1 ] + 

1 H-NMR(500MHz,DMSO-d 6 ):8=1.55-1.82(5H,m),1.82-1.93 (1H,m),1.97-2.02(1H,m),2.24-2.32(1H m) 2 78-2 83(2H 
m),2.85-2.97(1H,m),3. 01-3.13(1H,m),3.55(H,d,J=14.7Hz),3.58(1H,d,J=14.7Hz),4.20(2H, s),4.29(2H s)4 29-4 40 
(2H,m),4.68-4.78(2H,m),7.32(2H,d,J=8.1Hz),7.37-7.40(4H,m),7.52-7.57(3H,m),7.68(1H,d.J=7.8Hz) 7 84(1 H d J= ' 
7.6Hz),7.90(1H,td,J=7.6,1.7Hz),7.92(1H,d,J=8.1Hz),8.03-8.07(1H,m),8.47-8.53(2H,m),8.64-8.69(2H,m)9 12(2H 



30 



EP 1 389 460 A1 



Synthesis Example 9: Production of (2S)-2-(4-(2-(N-2-picolyl amino) ethyl) benzoyl) amino- 
5-(5.6,7.8-tetrahydroquinolin-8-yf) amino valerate 1-naphthalenemethytamide [Compound No. 9] 

- Synthesis Example 9-1: Synthesis of methyl 4-bromoethyl benzoate (Compound IV-2) 

5 

[0123] 997.9 mg of commercially available 4-bromoethyl benzoic acid was dissolved in 30 ml of methanol. To this 
solution, 1 .2527 g of WSCI hydrochloride and 598.5 mg of HOBt were added and the resultant mixture was stirred for 
24 hours at 60°C. On completion of the reaction, the solvent was distilled off and was then the residue was dissolved 
in chloroform, followed by washing with a 1 mol/l hydrochloric acid, a 1 mol/l sodium hydroxide aqueous solution, and 
10 a saturated salt solution and drying with anhydrous sodium sulfate. The solvent was distilled off and the residue was 
then purified by means of silica gel column chromatography, and 829.5 mg of the above-mentioned compound was 
obtained as a colorless solid. 
MS(FAB,Pos.):m/z=243,245[M+1] + 

iH-NMR(60MHz,CDCI 3 ) : 6=3.0-3.5 (2H,m), 3.5-3.9 (2H,m), 3.91 (3H,s), 7 .1-7.4 (2H,m), 7.8-8.1 (2H,m). 

15 

Synthesis Example 9-2: Synthesis of methyl 4-{2-(2-picoly1amino) ethyl) benzoate (Compound V-2) 

[0124] 0.625 ml of commercially available picolyiamine was dissolved in 15 ml of toluene and then 0.715 ml of di- 
isopropyl ethyiamine was added to the solution. To this solution, 499.7 mg of the compound obtained in Synthesis 

20 Example 9-1 was added and the resultant mixture was stirred for 2 days at 80°C. On completion of the reaction, toluene 
was added to the solution and the resultant solution was then washed with distilled water and a saturated salt solution, 
followed by drying with anhydrous sodium sulfate. The solvent was distilled off under reduced pressure, and then the 
residue was purified by means of silica gel column chromatography (25 g, chloroform/methanol = 25/1), and 400.1 mg 
of the above-mentioned compound was obtained as a light-brown oily product. 

25 MS(FAB,Pos.):m/z=271[M+1] + 

iH-NMR(500MHz,CDCI 3 ):5=2.88-2.97(4H,m),3.91(3H,s),3.93(2H,s),7 .16(1H,ddd,J=7.6,4.9,1.2Hz),7.24-7.30(3H,m), 
7.63(1 H,td,J=7.6, 1 .7Hz),8.54(1 H,ddd,J=4.9,1 .7,1 .0Hz). 

Synthesis Example 9-3: Synthesis of methyl 4-(2-(N-Boc-N-2-picolylamino) ethyl) benzoate (Compound Vl-3) 

30 

[0125] 59.5 mg of the compound obtained in Synthesis Example 9-2 was dissolved in 1.2 ml of DMF, and then 30.9 
fxl of triethyiamine and 50.5 uJ of di-t-butyldicarbonate were added and the resultant mixture was stirred for 100 minutes 
at room temperature. On completion of the reaction, the solvent was distilled off and then the residue was purified- 
bymeans of silica gel column chromatography (3g, chloroform/ethyl acetate=1/1 ), and 60.6 mg of the above-mentioned 
35 compound was obtained as a colorless oily product. 
MS(FAB,Pos.):m/z=371[M+1] + 

1 H-NMR (500MHz,CDCI 3 ): 8=1.40 and 1.46(9H,2s), 2.85 and 2.93 (2H,2t, J=7.4Hz),3.48 and 3.56(2H,2t,J=7.4Hz), 
3.90(3H,s),4.43 and 4.54 (2H,2s),7.16-7.24(2H,m),7.26(2H,brs),7.64(1H,td,J=7.8,1.7Hz), 7.94(2H,d,8.5Hz),8.53(1H, 
ddd,J=4.9,1.7,1.0Hz). 

40 

Synthesis Example 9-4: Synthesis of 4-(2-(N-Boc-2-picolylamino) ethyl) benzoic acid (Compound Vll-3) 

[0126] 446.1 mg of the compound obtained in Synthesis Example 9-3 was dissolved in 4.5 ml of THF and 4.5 ml of 
methanol. Then, 4.5 ml of a 1 mol/l sodium hydroxide was added to the solution and the resultant mixture was stirred 

45 for 5 hours at room temperature. On completion of the reaction, the solvent was distilled off and the resultant was 
dissolved in distilled water. A 1 mol/l hydrochloric acid was added to the solution to adjust the pH thereof to 3 to 4. A 
precipitated oily product was extracted using chloroform and washed with saturated salt solution, followed by drying 
with anhydrous sodium sulfate. The solvent was distilled off and then vacuum drying was performed, and 432.2 mg of 
the above-mentioned compound was obtained as a white solid product. 

50 MS(FAB,Pos.):m/z=357[M+1] + 

1H-NMR(500MHz,CDCI 3 ) : 5=1.26 and 1.32 (9H,2s), 2.82-2.90 (2H,m), 3.43-3.53 (2H,m), 4.39 and 4.44 (2H,2s), 7.20 
(1H,d,J=7.9Hz), 7.24-7.35 (3H,m), 7.76 (2H,td,J=7.6,1 .8Hz), 7.86 (2H,d,J=8.1 Hz), 8.51 (1H ,brs), 12.85 (1H,brs). 

Synthesis Example 9-5: Synthesis of N a -4-(2-(N-Boc-N-2-picolyl amino) ethyl) benzoyl-N 5 -Cbz-L-ornithine 
55 1-naphthalenemethyl amide (Compound XI-3) 

[0127] 200 mg of the compound obtained in Synthesis Example 8-6 was dissolved in 4 ml of DMF, and then 92.4 
mg of WSCI hydrochloride, 48. 3 mg of HOBt, and 114.9 mg of the compound prepared in Synthesis Example 9-4 were 
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added to the solution and the resultant mixture was stirred for 1 7 hours at room temperature. On completion of the 
reaction, the solvent was distilled off. Then, the residue was dissolved in chloroform and was then washed with a 1 
mol/l hydrochloric acid, a 1 mol/l sodium hydroxide aqueous solution, and a saturated salt solution. An organic layer 
was dried with anhydrous sodium sulfate, followed by distilling the solvent off. The residue was purifiedbymeans of 
5 silica gel column chromatography (1 5 g, chloroform/methano! = 30/1 ), and 1 87.6 mg of the above-mentioned compound 
was obtained as a white solid product. 
MS(FAB,Pos.):m/z=744[M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ):5=1 .26 and 1 .36(9H,2s),1 .39-1 .60(2H,m), 1 .68-1 .85(2H,m),2.80-2.90(2H,m),2.92-3.06 
(2H,m),3.38-3.53(2H, m),4.38 and 4.42(2H,2s),4.47-4.52(1H,m),4.75(2H,d,J-5.9Hz) ) 4.98(2H,s),7.19(1H,d,J=8.1 Hz), 
10 7.23-7.38(9H,m),7.43-7.49(1H,m) ,7.50-7.56(1 H,m),7.77(1H,t,J=7.8Hz),7.84(2H,d,J=8.1Hz),7.92-7 .95 (1H,m), 8.03- 
8.06 (1H,m), 8.41 (1H,br), 8.51 (2H,brs). 

Synthesis Example 9-6: Synthesis of N <x -4-(2-(N-Boc-N-2-picolyl amino) ethyl) benzoyl-N s -L-ornithine 
1-naphthalenemethylamide (Compound XII-2) 

15 

[0128] 76.0 mg of the compound obtained in Synthesis Example 9-5 was dissolved in 5 ml of a dioxane/water (=8/2) 
solution, and 78.9 mg of 10% palladium carbon was then added to the solution and the resultant mixture was stirred 
for 4.5 hours at room temperature in a hydrogen atmosphere. On completion of the reaction, the catalyst was removed 
by means of celite filtration and then the solvent was distilled off under reduced pressure, and 63.7 mg of the above- 
20 mentioned compound was obtained as a colorless oily product. 

Synthesis Example 9-7: Synthesis of (2S)-2-(4-(2-(N- 2-picolyl amino) ethyl) benzoylamino)-5 
(5,6,7, 8-tetrahydroquinoiin-8-yl) amino valerate 1-naphthalenemethylamide [Compound No. 9] 

25 [0129] 28.9 mg of the compound obtained in Synthesis Example 9-6 was dissolved in 0.6 ml of methanol, and then 
14.0 mg of 5,6,7,8-tetrahydroquinolin-8-one and 7.1 mg of sodium cyanoborohydride were added to the solution and 
then the pH thereof was adjusted to approximately 4 with acetic acid. The resultant solution was stirred for 2 hours at 
room temperature. On completion of the reaction, the solvent was distilled off and the residue was then purified by 
means of silica gel column chromatography (3g, chloroform/methanol = 10/1), and 21.2 mg of a white frothy product 

30 was obtained. 

[0130] 8.4 mg of the compound was dissolved in 0.2 ml of methanol, and then 0.2 mi of 4 mol/i hydrochloric acid/ 
dioxane was added to the solution and the resultant mixture was stirred at 75 minutes at room temperature. On com- 
pletion of the reaction, the solvent was distilled off and the residue was purified by means of silica gel column chroma- 
tography (0.5 g, chloroform/methanol/water = 7/3/0.5). The purified residue was concentrated by the addition of a 
35 hydrochloric acid, and then the resultant was azeotropicaliy distilled with water and the solid product was then washed 
with ether, and 5.6 mg of hydrochloride of the above-mentioned compound was obtained as a white solid product. 
MS(FAB,Pos.) :m/z=641[M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ) :5=1 .62-1 .94 (6H,m) 1 .95-2.01 (1 H,m),2.25-2.35(1 H,m),2.78-2.82(2H,m),2.95-3.02(1 H, 
m),3.05-3.18(3H,m),3. 44(2H,t,J=7.0Hz),4.38(2H,t,J=5.4Hz),4.42(1H,m),4.51-4.61(1H,m ),4.76(2H,d,J=5.6Hz),7.35- 
40 7.38(2H,m),7.44-7.47(2H,m),7.48-7.6 0(3H,m),7.66(1 H,d, J=7.6Hz),7.80-7.84(1 H,m),7.85-7.99(4H,m),8. 02-8.05(1 H, 
m),8.41-8.44(1H,m),8.59(1H,d,J=8.1Hz),8.62-8.73(2H ,m) J 9.10(2H,br),9.53(2H,br). 

Synthesis Example 10: Production of (S)-2-(4-(2-(N- 2-picolyl amino) ethyl) benzoylamino)-5-(N-2-picolylamino) 
valerate 1-naphthalenemethylamide [Compound No. 10] 

45 

Synthesis Example 10-1: Synthesis of (S)-2-(4-(N-Boc-2-picolyl aminoethyl) benzoyl) amino-5-(2-picolylamino) 
valerate 1-naphthalenemethylamide (Compound XII I-9) 

[0131] 25.0 mg of the compound obtained in Synthesis Example 9-6 was dissolved in 0.6 ml of methanol and then 
50 4.6 jil of 2-pyridine aldehyde was added and the resultant mixture was stirred for 2 days at room temperature. On 
completion of the reaction, the solvent was distilled off and then vacuum drying was performed, followed by the addition 
of 0.6 ml of anhydrous methanol. The resultant was cooled to 0°C and then 9.2 mg of sodium cyanoborohydride was 
added thereto, followed by stirring for 1.5 hours at room temperature. On completion of the reaction, the solvent was 
distilled off and then the residue was purified by means of silica gel column chromatography (3 g, chloroform/methanol 
55 = 10/1), and 15.4 mg of a white frothy product was obtained. 

1 H-NMR(500MHz,DMSO-d 6 ) :5=1.26 and 1.36 (9H,2s) 1 .40-1.60(2H,m), 1 .71-1 .84(2H J m),2.40-2.60(2H,m),2.89-2.91 
(2H,m),3.18-3.51(2H, m),3.73(2H,s),4.39 and 4.42(2H,2s),4.48(1 H,dd J J=14.2,8.5Hz), 4.73(1 H,dd,J=15.4,5.4Hz),4.76 
(1H,dd,J=15.4,5.4Hz),7.1 8-7.32(5 H,m),7.37(1 H,d J J=7.8Hz) J 7.43-7.47(2H,m),7.50-7.55(2H,m),7.70 (1H,td,7.5, 
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1 .7Hz),7.76(1 H,t, J=7.5Hz),7.83(2H,d,J=8. 1 Hz),7.82-7 .85(1 H,m),7.92-7.95(1 H.m),8.04-8.07(1 H,m),8.45(1 H,ddd, 
J=4.9,1 .7,1.0Hz),8.51(3H,brs). 

* Synthesis Example 10-2: Synthesis of (S)-2-(4-(2-(N-2-picoly1 amino) ethyl) benzoy1amino)-5-(N-2-picolylamino) 
5 valerate 1-naphthalenemethylamide [Compound No. 10] 

* - [0132] 13.9 mg of the compound obtained in Synthesis Example 10-1 was dissolved in 0.28 ml of methanol, and 
then 0.28ml of a 4 mol/l hydrochloric acid/dioxane was added to the solution and the resultant mixture was stirred for 
75 minutes 6 hours at room temperature. On completion of the reaction, the solvent was distilled off and the residue 

10 was then purified by means of silica gel column chromatography (0.5 g, chloroform/methanol/water = 7/3/0.5). The 
residue was concentrated by the addition of a hydrochloric acid, and then the resultant solution was azeotropically 
distilled with water and the solid product was then washed with ether, and 13.8 mg of hydrochloride of the above- 
mentioned compound was obtained as a white solid product. 
MS(FAB,Pos.):m/z=601[M+1] + 

15 iH-NMR(500MHz,DMSO-d 6 ) :5=1.68-1.92(4H,m),2.96-3.03(2H,m) t 3.07-3.15(2H f m),3.20-3.28(2H,m),4.29(2H,t t 

J=5.6Hz),4.38(2H,t,J=5.6 Hz),4.52-4.58(1H,m),4.76(2H T J=5.6Hz) l 7.37(1H,d,J=8.3Hz),7.43-7.49(4H,m),7.52-7.57 
(3H,m) t 7.59(1H,d,J=8.1Hz),7.83-7.86(1H,m) ,7.88-7.96(5H,m),8.05-8.08(1 H,m), 8. 59-8. 63(1 H,m), 8. 65-8. 70(1 H ,m), 
9.33(2H,brs),9.59(2H,brs). 

20 Synthesis Example 11: Production of (S)-2- (5-(N-2-picolyi amino methyl) furan-2-ylcarbonyl) amino- 
5-(5,6,7,8-tetrahydroquinolin-8-y1) amino valerate 1-naphthalenemethylamide [Compound No. 11] 

Synthesis Example 11-1: Synthesis of ethyl 5-(N-2-picolylamino methyl furan)-2-carboxylate (Compound V-3) 

25 [01 33] 1 00.6 mg of commercially available 5-chloromethy1-2-furan ethyl carboxylate was dissolved in 2.0 ml of DMF, 
and then 75.1 mg of potassium carbonate and 0.167 ml of 2-picolylamine were added and the resultant mixture was 
stirred for 3 hours at room temperature. On completion of the reaction, the solvent was concentrated and dissolved in 
chloroform, followed by washing with distilled water. The resultant was dried with anhydrous sodium sulfate and a 
solvent was then distilled off. The residue was purified by means of silica gel column chromatography (4.5 g, chloroform/ 

30 methanol = 25/1), and 103.2 mg of the above-mentioned compound was obtained as a light-yellow oily product. 
MS(FAB,Pos.):m/z=261[M+1] + 

iH-NMR(500MHz,CDCI 3 ):5=1.37(3H,t,J=7.1Hz) 3.91(2H,s) 3.94(2H,s ),4.35(2H,q,J=7.1Hz),6.36(d,J=3.4Hz),7.17 
(1 H,ddt,J=7.5,4.9,1 . 0Hz),7.31 (1 H,dt,J=7.5,1 .0Hz),7.65(1 H,td, J=7.5,1 .7Hz),8.47(1 H, ddd,J=4.9,1 .7,1 .0Hz). 

35 Synthesis Example 11-2: Synthesis of ethyl 5-(N-Boc-N-2-picolyl aminomethylfuran)-2-carboxylate (Compound VI-4) 

[0134] 96.1 mg of the compound obtained in Synthesis Example 11-1 was dissolved in 2.0 ml of DMF, and then 62.3 
uJ of triethylamine and 84.8 uJ of di-t-butyldicarbonate were added to the solution and the resultant mixture was stirred 
for 4 hours at room temperature. On completion of the reaction, the solvent was distilled off and then the residue was 
40 purified by means of silica gel column chromatography (chloroform / ethyl acetate = 1/1 ), and 1 31 .0 mg of the above- 
mentioned compound was obtained as a light-yellow oily product. 
MS(FAB,Pos.):m/z=361[M+1] + 

iH-NMR(500MHz,CDCI 3 ): 6=1.36 (3H,t,J=7.1 Hz), 1.41 and 1.51 (9H,2s), 4.34 (2H,q,J=7.1Hz), 4.49,4.58,4.61 and 
4.64(4H,4s),6.21 and 6.35 (1H,2brs), 7.07 (1H,brs), 7.17 (1 H,dd,J=7.5,4.9Hz), 7.23-7.27 (1H,m), 7.64 (1H,td, 
45 J=7.5,1.7Hz), 8.53 (1H,dd,J=4.9,1.7Hz). 

Synthesis Example 11-3: Synthesis of 5-(N-Boc-N-2-picolylamino methylfuran)-2-carboxylic acid (Compound VIM) 

[0135] 122.8 mg of the compound obtained in Synthesis Example 11-2 was dissolved in 1.2 ml of methanol and 1.2 
50 ml of THF, and then 1 .2 ml of a 1 mol/l sodium hydroxide aqueous solution was added to the solution and the resultant 
mixture was stirred for 5 hours at room temperature. On completion of the reaction, the solvent was distilled off and 
the resultant was dissolved in 1 .2 ml of distilled water, followed by adjusting the pH of the resultant solution to 4 with 
a 1 mol/l hydrochloric acid. The resultant solution was extracted with chloroform and was dried with anhydrous sodium 
sulfate. The solvent was distilled off, and 113.3 mg of the target compound as a light-yellow oily product. 
55 MS(FAB,Pos.):m/z=333[M+1] + 

1 H-NMR (500MHz,CDCI 3 ) : 6=1 .27 and 1 .42(9H,2s),4.44,4.47,4.50 and 4.57(4H,4s),6.37 and 6.45 (1 H,2brs), 7.09 (1 H, 
brs), 7.18 (1H,m), 7.27 (1H,d,J=7.1Hz), 7.75 (1H,t,J=7.1Hz), 8.50 (1H,d,J=4.4Hz). 
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mnofw^ 6 ^ 9 °1 *! ^P 0 "^ obtained in Synthesis Example 8-6 was dissolved in 3 ml of DMF and then 73 3 
TddedVn th hy T 0 t Ch,0nd !' f 8 m9 ° f HOBt ' and 85 - 5 m 9 ° f compound obtained in Synthesis Example 11 3 were 
added to the solution and the resultant mixture was stirred for 19 hours at room temperature On completion oflhe 

mni?h° n H u ent r S diSti " ed ° ff - Then ' the residue was disso,ved in Preform ^d was .hen washed wi* \Ti 
Zl ^°Sl° nC :T ' 3 1 T" S ° diUm hydr ° Xide adueous so,ution - and « saturated salt solution In organ^ayer 
was dned w,th anhydrous sod.um sulfate, followed by distilling the solvent off. The residue was purified b mTans o 

MS(FAB,Pos.):m/z=720[M+1] + 

!!C?, Si ! iSl 11 " 5: S . Vnth ! Si f. ° f ^ R >- 2 ^-Boc-N-2-ni f: o l v i aminomethvnfu ra n. ? -v, carDonv n aminn , 
5-(5,6,7,8-tetrah y dro qu.nol.ne-8-yl) amino valerate 1-n a phthalenemethvla mide (Compound XHM0) 

JiEf mS Ll the i " > 0 rn c pound obtained in Syndesis Example 11-4 was dissolved in 6.5 ml of a dioxane/water 
l£2S??h r ? m9 ° f 10% pa,,adiu n>carbon was added to the solution and the resultant mTxture was 
shrred for 4.5 hours at room temperature in a hydrogen atmosphere. On completion of the reaction me catelvl Zll 

s e cZ ! J V T ° f m ' ite 3nd 0,60 tHe S °' Vent W3S disti,,ed ° ff under reduced p7essu"; and To7 C 

of 5 6 7 r 6d 0 Th6n ' 1 m9 ° f the Cmde pr ° dUCt Was dissolved in 2 "25 ml of methanol anc 27 2 mg 

folfol^ T y q r,° 8 "° ne ' and 10 4 m9 ( °- 165 mml > of sodium cyanoborohydride were added to ^ solution 
followed by dropp.ng 40 drops of acetic acid in the solution to adjust the pH to approximately 4 The resultant si Z 
was stirred for 14 hours at room temperature. On completion of the reaction, th so.ven wa s tisZfotTd^Z 
a wht ZS^ZSEF " Chr °~ y * * '"metha^ 

MS(FAB,Pos.):m/z=717[M+1] + 

olnLf 1°aI ^ ? T C 1 °, mp0Und obtained in Sy^'s Example 11-5 was dissolved in 0.7 ml of methanol and then 
0 7 ml of a 4 mol/l hydrochlonc acid/dioxane was added to the solution and the resultant mixture was Sred for 3 ho^ 
at room temperature. On completion of the reaction, the solvent was distilled off and the^ esTu^s hen numled bv 
means of sil.ca gel co.umn chromatography (1 g, chloroform/methanol/water = 7/3/0 5) ThTresidurwaTcXn^S 
by the addrtion of a hydrochloric acid aqueous solution, and then the resultant solution was SoioSS^iSea 

with ether - and 227 m9 of hyd ~ -^ssss 

MS(FAB,Pos.):m/z=6 1 7[M+ 1 ] + 

lH ^ N Sl° 0 ^ 2,DMSO ^ 6):8=1 - 68 - 2 02(7H ' m) ' 2 - 23 ^ 88-3 01(1H m) 3 02 3 18MH 

3.4H2^38(1H,dd,J=7.5,4.9H2),7.43-7.49(3H,m),7.51-7.57(2H,m),7.59(1H,brs)767 
^09^ 

Synthesis Example 12: Production of (2S)-2-(2-(N-2-oicoly | aminomethvn ovrirt.n-jwi^h^n am ino-5-((5 6 7 8 tetra 
hydroqu,nol,n-8-yl) amino) valerate 1 -naphthalenemethylamide fCom Doun^Tij Dny.; ammo 5 ((5,6,7,8-tetra 

Synthesis Example 12-1 : Synthesis of methyl 6-W-2- D ico M am ino me thvl) nicotinic acid .Compound 

then 3 56 2 82 51 a 1 ff N°h COmmerdal,y available meth y' Methyl nicotinic acid was dissolved in 50 ml of chloroform and 
then 3.5682 g of N-bromosucc.mm.de and 290.4 mg of azoisobutyronitril were added to the solution and the reTui?*n, 

r s nuTn h " 2 r h ° UrS ^ 7 °° C - °" COmP ' eti0n ° f the reaCti0n ' th * —nt was 3S^J d ^3S 
was punfied by means of s.hca gel column chromatography (100 g, hexane/ethyl acetate = 4/1), and 1 0883 g of a 



34 



EP 1 389 460 A1 

t ■ 
* 

crude product was obtained as a light-yellow solid product 280.7 mg of the crude product was dissolved in 5.6 ml of 
DMF, and then 168. 5 mg of potassium carbonate and 0.370 ml of 2-picolyiamine were added to the solution and the 
resultant mixture was stirred for 12 hours at room temperature. On completion of the reaction, the solvent was con- 
- centrated and dissolved in chloroform and washed with distilled water. The resultant solution was dried with anhydrous 
5 sodium sulfate, and then the solvent was distilled off. The residue was purifiedbymeans of silica gel column chroma- 
tography (25 g, chloroform/methanol = 25/1), and 298.3 mg of the above-mentioned compound was obtained as a 
light-yellow oily product 
MS(FAB,Pos.):m/z=258[M+1] + 

1 H.NMR(500MHz,CDCI 3 ):5=3.97(3H,s),3.99(2H,s),4.03(2H f s),7.18(1H t dd,J=7.5,4.9Hz),7.34( 
10 (1 H,d, J=7.5Hz),7.65 (1 H,t,J=7.5Hz),8.28(1 H,d,J=7.5Hz),8.56(1 H,d,J=4.9Hz),9.17(1 H,s). 

Synthesis Example 12-2: Synthesis of methyl 6-(N-Boc-N-2-picoly1 aminomethyl) nicotinic acid (Compound VI-5) 

[0140] 292.7 mg of the compound obtained in Synthesis Example 12-1 was dissolved in 6 ml of DMF, and then 0.192 
15 ml of triethylamine and 0.288 ml of di-t-butyldi carbon ate were added to the solution and the resultant mixture was 
stirred for 1.5 hours at room temperature. On completion of the reaction, the solvent was distilled off and then the 
residue was purified by means of silica gel column chromatography (chloroform/ethyl acetate = 1/1), and 352.2 mg of 
the above-mentioned compound was obtained as a light-yellow oily product. 
MS(FAB,Pos.):m/z=358[M+1] + 

20 iH-NMR(500MHz,CDCI 3 ): 5=1.39 and 1.44 (9H,s), 3.95 (3H,s), 4.61, 4.64, 4.71 and 4.74 (4H,4s), 7.17 (1H,ddd, 
J=4.9, 1.7.1.0Hz), 7.20-7.26 (1H, m), 7.31-7.411 H,m), 7.67 (1H,t,J=7.6Hz), 8.25(1 H,d,J=8.1 Hz), 8.51 (1H,m), 9.11 (1H, 
s). 

Synthesis Example 12-3: Synthesis of 6-(N-Boc-N-2-picoly1amino methyl) nicotinic acid (Compound VII-5) 

25 

[0141] 351.3 mg of the compound obtained in Synthesis Example 12-2 was dissolved in 3.5 ml of methanol and 3.5 
ml of THF, and then 3.5 ml of a 1 mol/l sodium hydroxide aqueous solution was added to the solution and the resultant 
mixture was stirred for 2 hours at room temperature. On completion of the reaction, the solvent was distilled off and 
the resultant was dissolved in 1.2 ml of distilled water, followed by adjusting the pH of the resultant solution to 4 with 
30 a 1 mol/l hydrochloric acid. The resultant solution was extracted with chloroform and dried with anhydrous sodium 
sulfate. The solvent was distilled off, and 277.9 mg of the target compound was obtained as a white solid product 
MS(FAB,Pos.):m/z=344[M+1] + 

1 H-NMR(500MHz,CDCI 3 ):8=1.46 and 1.55(9H,s),4.54 ,4.63,4.77 and 4.84 (4H,4s), 7.20-7.30 (1H,m), 7.30-7.40 (1H, 
m), 7.42-7.63 (1H,m), 7 .87 (1H,td,J=7.6,1.7Hz), 8.16-19 (1H,m), 8.51 (1H,dd,J=4.1,1.7Hz), 8.86 (1H,s). 

35 

Synthesis Example 12-4: Synthesis of N a -(2-(N-Boc-N-2-picolyl aminomethyl) pyridin-5-ylcarbonyl)-N s -Cbz-L- 
ornithine 1-naphthalenemethylamide (Compound XI-5) 

[0142] 165.3 mg of the compound obtained in Synthesis Example 8-6 was dissolved in 3 ml of DMF, and then 78.5 
40 mg of WSCI hydrochloride, 40.1 mg of HOBt, and 90.4 mg of the compound obtained in Synthesis Example 12-3 were 
added to the solution and the resultant mixture was stirred for 23 hours at room temperature. On completion of the 
reaction, the solvent was distilled off. Then, the residue was dissolved in chloroform and was then washed with a 1 
mol/l hydrochloric acid, a 1 mol/l sodium hydroxide aqueous solution, and a saturated salt solution. An organic layer 
was dried with anhydrous sodium sulfate, followed by distilling the solvent off. The residue was purifiedbymeans of 
45 silica gel column chromatography (1 0 g, chloroform/methanol = 20/1 ), and 167.6 mg of the above-mentioned compound 
was obtained as a white frothy product 
MS(FAB,Pos.):m/z=731[M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ):5=1 .41 and 1 .43(9H,2s),1 .45-1 .58(1 H,m), 1 .60-1 .73(1 H,m), 1 .77-1 .81 (1 H,m), 1 .82-1 .94 
(1H,m),3.03-3.17(1H,m),3.49-3.62(1H,m),4.40-4.49(1H,m),4.55-4.80(7H,m) l 4.85-5.02 (3H,m),7.10-7.20(4H,m),7.21- 
50 7.40(7H,m),7.41 -7.55(3H,m),7.66(1 H ,t, J=7.6Hz),7.75(1 H,d, J=8.1 Hz),7.83(1 H,d,J=8.1 Hz),7.98(1 H,d, J =8.5Hz),8.05 
(1 H,dd,J=8.1 ,2.0Hz),8.52(1 H,brs),8.95(1 H,brs). 

Synthesis Example 12-5: Synthesis of (2S)-2-(2-(N-Boc-N-2-picolyl aminomethyl) pyridin-5-ylcarbonyl) amino- 
5-(5,6,7,8-tetrahydro quinolin-8-yl) amino valerate 1-naphthalenemethylamide (Compound XIM-11) 

55 " ~~ ' ' ~ 

[0143] 149.9 mg of the compound obtained in Synthesis Example 12-4 was dissolved in 7.5 ml of a dioxane/water 
(=8/2) solution, and then 154.6 mg of 10% palladium -carbon was added to the solution and the resultant mixture was 
stirred for 4.5 hours at room temperature in a hydrogen atmosphere. On completion of the reaction, the catalyst was 
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removed by means of celite filtration, and then the solvent was distilled off under reduced pressure, and 100.2 mg of 
a crude product was obtained. Then, 75.4 mg of the crude product was dissolved in 1.5 ml of methanol, and 53.6 mg 
of 5,6,7,8-tetrahydroquinolin-8-one, and 43.2 mg of sodium cyanoborohydride were added, followed by dropping 25 
drops of acetic acid to adjust the pH of the resultant solution to approximately 5. The resultant solution was stirred for 
22 hours at room temperature. On completion of the reaction, the solvent was distilled off and then the residue was 
purified by means of silica gel column chromatography (5 g, chloroform/methanol = 1 0/1 ), and 30.6 mg of a white frothv 
product was obtained. " 
MS(FAB,Pos.):m/z=728[M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ) : S=1.31(9H,s), 1.60-2.00(5H,m), 2.15-2.35 (1H,m),2.70-2.85(2H,m),2.86-3 05(2H m) 
4.50-4.62(2H,m),4.52,4. 56,4.60 and 4.65(4H,4s),4.77(2H,d,J=5.9Hz),7.20-7.41(4H,m), 7.47(2H,d J=4 1Hz) 752- 
7.55(2H,m),7.64(1H,d,J=6.4Hz),7.79(1H,td,J=7.8, 1.7Hz), 7.84-7.86 (1H,m), 7.93-7.96 (1H,m), 8.03-8.08 (1H m) 
8.22 (1H,d,J=8.1Hz), 8.42-8.48 (1H,m), 8.51 (1H,dd,J=5.6,1.5Hz ), 8.61 (1H,brs),8.75-8.88 (1H,m), 9.00 (1H,s). ' 

Syn thesis Example 12-6: Synthesis of (2S)-2-(2-(N-2-picolylamino methyl) pyridin-5-vlcarbonvl) amino- 
5-((5,6,7,8-tetrahydro quinolin-8-yl) amino) valerate 1-naphthalenemethylamide [Compound No. 121 

[0144] 26.8 mg of the compound obtained in Synthesis Example 1 2-5 was dissolved in 0.5 ml of methanol, and then 
0.5 ml of a 4 mol/I hydrochloric acid/dioxane was added to the solution and the resultant mixture was stirred for 4 5 
hours at room temperature. On completion of the reaction, the solvent was distilled off and the residue was then purified 
by means of silica gel column chromatography (1 g, chloroform/methanol/water = 7/3/0.5). The purified residue was 
concentrated by the addition of a hydrochloric acid, and then the resultant was azeotropically distilled with water and 
the solid product was then washed with ether, and 25.8 mg of hydrochloride of the above-mentioned compound was 
obtained as a white solid product. 
MS(FAB,Pos.):m/z=628[M+1] + 

iH-NMR(500MHz,DMSO-d 6 ):8=1.63-2.05(7H,m),2.25-2.38(1H,m),2.77-2.82(2H,m),2.88-3.01(1H,m)3 01-3 17(1H 
m),4.40-4.43(1H,m),4.44(2H,s),4.49(2H,s),4.50-4.61(1H,m),4.77(2H,d,J=5.9Hz),7.37(1 H,dd,J=7 5 4 9Hz) 7 44-7 52 
(3H,m),7.52-7.59(2H,m),7.60(1H,d,J =7.8Hz),7.66-7.69(1H,m),7.67(1H,d,J=5.9Hz),7.83-7.87(1H,m) 7 88-7 97(2H 
m),8.06-8.09(1 H,m),8.39(1 H,dt,8. 1 ,2.0Hz),8.46(1 H,td,J=4.6, 1 .5Hz),8.67(1 H,ddd,J=4.9, 1 .7,1 .0Hz) 8 79(1 H t J= 
5.9Hz ), 9.24 (1H,d,J=8.1H), 9.14 (1H,d,J=2.0Hz). 

Synthesis Example 13: Pr oduction of (2S)-2-(5-(N-2-picolylamino methyl) pyrazine-2-carbonylamino)- 
5-(5,6,7,8-tetrahvdroq uinolin-8-vl amino) valerate 1-naphthalenemethylamide [Compound No. 131 

Synthesis Example 13-1: Synthesis of 2-methoxycarbonyl-5-methyl pyrazine (Compound 111-1) 

[0145] 2.05 g of commercially available 5-methylpyradzine 2-carboxylate was dissolved in 0.6 ml of methanol and 
then a hydrochloric acid gas was brown into the solution for 5 minutes. After 4 hours, the reaction solution was'con- 
centrated, and then a.1 mol/l sodium hydroxide aqueous solution was added thereto, followedby extraction with chlo- 
roform. An organic layer was washed with a saturated salt solution and was then dried with anhydrous sodium sulfate 
and concentrated, followed by re-crystallizing the resulting solid product from hexane/ethyl acetate. The precipitated 
crystal was filtrated and dried under reduced pressure, and 1.44 g of the above-mentioned compound was obtained 
as a light-brown squamous crystal. 
MS(EI , Pos. ):m/z= 1 52[M+ 1 ] + 

1 H-NMR(500MHz,DMSO-d 6 ) : 8=2.68 (3H,s), 4.04 (3H,s), 8.59 (1H,d,J=1.0 Hz), 9.20 (1H,1.0Hz). 

Syn thesis Example 13-2: Synthesis of 5-bromomethyl-2-methoxy carbonyl pyrazine (Compound IV-3) 

[0146] 500 mg of the compound obtained in Synthesis Example 13-1 was dissolved in 10 ml of carbon tetrachloride 
and then 585 mg of N-bromosuccinimide and 54 mg of azobisisobutyronitrile were added to the solution After the 
solution was stirred in oil bath for 20 hours at 70°C, the reaction solution was filtrated, and then the filtrate was then 
concentrated. The resulting residue was purified by means of silica gel column chromatography (14 g, chloroform/ethyl 
acetate- 2/1 ), and 328.7mg of the above-mentioned compound was obtained as light-yellow syrup 
MS(EI,Pos.):m/z=229,231 [M+1J- 

1 H-NMR(500MHz,DMSO-d 6 ) : 8=4.06 (3H,s), 4.62 (2H,s), 8.83 (1H,d,J=1. 5Hz), 9.26 (1H,d,J=1.5Hz). 

Synthesis Example 13-3: Synthesis of 5-(N- Boc-N-2-picolvlamino methyl)pvrazine-2-carboxylicacid (Compound VII-6) 

[0147] 320 mg of the compound obtained in Synthesis Example 13-2 was dissolved in 6.4 ml of DMF, and then 383 
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mg of potassium carbonate and 286 uJ of 2-picolylamine were added to the solution. After the 17-hour reaction, the 
reaction solution was concentrated and then water was added thereto, followed by extracting with chloroform. An 
organic layer was washed with a saturated salt solution. Subsequently, the organic layer was dried with anhydrous 
• - sodium sulfate and concentrated, and 444.1 mg of a crude product of the above-mentioned compound was obtained 
5 as brown syrup. The crude product was dissolved in 4 mr of dioxane, and then 0.35 ml of di-t-butyldicarbonate and 4 
ml of a 1 mol/l sodium hydroxide aqueous solution were added to the solution. After 2 hours, the reaction solution was 
- ** - concentrated and diluted hydrochloric acid was added to the reaction solution, followed by extraction with chloroform. 

An organic layer was washed with a saturated salt solution and then dried with anhydroussodiumsutfate,followed by 
- concentration, and 158.8 g of the above-mentioned compound was obtained as a light-brown solid product. 
10 MS(FAB,Pos.):m/z=345[M+1] + 

Synthesis Example 13-4: Synthesis of N°4S-(N-Boc-N-2-picotyl aminomethyl) pyrazine-2-carbonyt)-N s -Cbz-L- 
ornithine 1-naphthalenemethytamide (Compound Xl-6) 

15 [0148] 1 60 mg of the compound obtained in Synthesis Example 8-6 was dissolved in 3.2 ml of DMF, followed by the 
addition of 0.32 ml of diethylamine. After 1 hour, the residue obtained by concentrating the reaction solution was dis- 
solved in 1 ml of DMF, and then 73 mg of WSCI hydrochloride, 31 mg of DMAP, and a 1 ml DMF solution of the 
compound obtained in Synthesis Example 13-3 were added to the solution one after another. After 15 hours, the 
reaction solution was concentrated and then chloroform and 1 mol/l hydrochloric acid were added to the resulting 

20 . residue, followed by extraction with chloroform. An organic layer was washed with a saturated salt solution and was 
then dried with anhydrous sodium sulfate. The resulting residue was roughly purified by means of silica gel column 
chromatography (4 g, chloroform/ethyl acetate =1/2). Consequently, 95.2 mg of the above-mentioned compound was 
obtained as colorless syrup. 
MS(FAB,Pos.):m/z=732[M+1] + 

25 

Synthesis Example 13-5: Synthesis of (2S)-2-(5-(N-Boc-N-2-picolyl aminomethyl) pyrazine-2-carbonylamino)- 
5-(5,6,7,8-tetrahydro quinolin-8-ylamino) valerate 1-naphthalenemethylamide (Compound Xlll-12) 

[0149] 95.2 mg of the compound obtained in Synthesis Example 13-4 was dissolved in 4ml of dioxane and 1 ml of 
30 water, followed by the addition of 5% Pd-C. The reaction solution was subjected to hydrogen substitution, after 16 
hours, the reaction solution was filtrated through a glass filter G4 and the f iltrate was concentrated. The resulting 
residue was dissolved in 2.4 ml of methanol, and then 0.24 ml of acetic acid, 57 mg of 5,6,7,8-tetrahydroquinolin - 
8-one, and 24 mg of sodium cyanoborohydride were added to the solution. After 21 hours, the reaction solution was 
concentrated, and the resulting residue was purified by means of silica gel column chromatography (10 g, chlorof orm/ 
35 methanol = 10/1). Consequently, 58.4 mg of the above-mentioned compound was obtained as colorless syrup. 
MS(FAB,Pos.):m/z=729[M+1] + 

1 H-NMR(500MHz,CDCI3):5=1 .41 ,1 .42, 1 .43 and 1 ,44(9H,4s),1 .70-2.97 (1 0H,m),3.03-3.1 1 (0.5H,m),3.28-3.34(0.5H, 
m),3.90-4.00(0.5H,m) ,4.19^.26(0.5H,m),4.60-5.02(8H,m),7.06-7.54(10H,m),7.67(1H,t ,J=7.1Hz),7.72-7.79(1H,m), 
7.84(1 H,t,J=9.5Hz),8.03(1H,t,J=9.8H z),8.28(1 H,d t J=3.2Hz),8.38-8.57(2H,m),9.19(1 H,d,J=3.4Hz). 

40 

Synthesis Example 13-6: Synthesis of (2S)-2-(5-(N-2-picolylamino methyl) pyrazine-2-carbonylamino)- 
5-(5,6,7,8-tetrahydro quinolin-8-ylamino) valerate 1-naphthalenemethylamide (Compound No. 13) 

[0150] 57.2 mg of the compound obtained in Synthesis Example 13-5 was dissolved in 0.6 ml of methanol, followed 
45 by the addition of 0.6 ml of 4 mol/l hydrochloric acid/dioxane. After 4 hours, the reaction solution was concentrated. 
The resulting residue was purified by means of silica gel column chromatography (1 g, chloroform/methanol = 5/1). A 
1 mol/l hydrochloric acid was added to the resulting residue, followed by concentration, and drying under reduced 
pressure. Consequently, 29.3 mg of hydrochloride of the above-mentioned compound was obtained as a light-brown 
solid product. 
50 MS(FAB,Pos.):m/z=629[M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ): 6=1.68-2.02 (7H,m), 2.25-2.31 (1H,m), 2.79 (2H,t,J=6.3Hz), 2.90-3.00 (1H,m), 
3.00-3.14 (1H,m), 4.38-4.42 (1H,m) , 4.47 (2H,s), 4.61 (2H,s), 4.60-4.67 (1H,m), 4.78 (2H,d,J=5.6Hz), 7.3 5-7.39 (1H, 
m), 7.43-7.58 (8H,m), 7.67 (1 H,d, J=7.8Hz), 7.93-7.97 (3H, m), 8.03-8.07 (1 H,m), 8.45 (1 H,d,J=3.9Hz), 8.63-8.67 (1 H, 
m), 8.81 (1H ,s), 8.89 (1H,d,J=8.5Hz), 8.95 (1H,s), 8.97-9.17 (2H,br), 10.00-10.1 1(2H,br). 

55 
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Synthesis Example 14: Production of (2S)-2-(5-(N-2-picolylamino methyl) thiophene-2-carbonylamino)- 
5-(5,6,7,8-tetrahydro quinolin-8-ylamino) valerate 1-naphthalenemethylamide [Compound No. 14] 

Synthesis Example 14-1: Synthesis of 2-bromomethyl-5-methoxy carbonylthiophene (Compound 1\A4) 

[0151] 2.05 g of commercially available 5-methylthiophene carboxylic acid was dissolved in 60 ml of methanol, and 
then a hydrochloric acid gas was brown into the solution for 5 minutes. After 23 hours, the reaction solution was con- 
centrated, and then a 1 mol/l sodium hydroxide aqueous solution was added thereto, followedbyextractionwithchloro- 
form. An organic layer was washed with a saturated salt solution and was then dried with anhydrous sodium sulfate 
and concentrated. 500 mg of the resulting residue was dissolved in 10 ml of carbon tetrachloride, followed by the 
addition of 570 mg of N-bromosuccinimide and 53 mg of azobisisobutyronitrile. After the resultant solution was stirred 
in oil bath for 20 hours at 70°C, the reaction solution was filtrated, and then the filtrate thereof was then concentrated. 
The resulting residue was purified by means of silica gel column chromatography (15 g, hexane/ethyl acetate = 8/1). 
Consequently, 516.1 mg of the above-mentioned compound was obtained as light-yellow syrup. 
MS(EI,Pos.):m/z=233,235[M+1] + 

1 H-NMR(500MHz,CDCI3):6=3.89(3H,s),4.68(2H,s),7.10(1H,d,J=3.7Hz ),7.64(1 H,d,J=3.7Hz). 

Synthesis Example 14-2: Synthesis of 5-(N-Boc-N-2-picolylamino methyl) thiophene-2-carboxylic acid (Compound VII- 

[0152] 513 mg of the compound obtained in Synthesis Example 14-1 was dissolved in 10 ml of DMF, and then 603 
mg of potassium carbonate and 0.45 ml of 2-picolylamine were added to the solution. After 17 hours, the reaction 
solution was concentrated and then water was added thereto, followed by extraction with chloroform. An organic layer 
was washed with a saturated salt solution and was then dried with anhydrous sodium sulfate. The residue obtained 
by concentrating the layer was dissolved in 6 ml of dioxane, and then 0.55 ml of di-t-butyldicarbonate and 6 ml of a 1 
mol/l sodium hydroxide aqueous solution were added to the solution. After 6 hours, about 2 ml of a 1 mol/l sodium 
hydroxide aqueous solution was added to the reaction solution. Then, the solution was further stirred for 4 hours. The 
reaction solution was concentrated and water and 1 mol/l hydrochloric acid were added to the solution to be slightly 
acidic. Then, the solution was extracted with chloroform. An organic layer was dried with anhydrous sodium hydroxide 
and concentrated. The resulting residue was dissolved in 12 ml of methanol, to which 12ml ofa 1 mol/l sodium hydroxide 
aqueous solution was added. After 16 hours, the reaction solution was concentrated and dissolved in water, followed 
by gradually adding 1 mol/l hydrochloric acid to adjust to pH 4 to 5. After the solution was left to stand for overnight, a 
precipitated solid was filtrated and dried under reduced pressure. Consequently, 523.3 mg of the above-mentioned 
material was obtained as a white solid product. 
MS(FAB,Pos.):m/z=349[M+1] + 

1 H-NMR(500MHz,CDCI 3 ) : 6=1 .50 and 1 .55 (9H,2s), 4.52, 4.60, 4.64 and 4.69 (4H,4s),6.93 and 6.97 (1 H,2d,J=3.7Hz), 
7.33 (1H,dd,J=5.6, 7.1Hz), 7.37 and 7.50 (1 H,2d,J=7.6Hz), 7.67 (1 H,d,J=3.7Hz), 7.80 (1H,t,J=7.3Hz), 8.69 (1H,brs).' 

Synthesis Example 14-3: Synthesis of N a -(5-(N-Boc-N-2-picolyl aminomethyl) thiophene-2-carbonyl)-N 5 -Cbz-L- 
ornithine 1-naphthalenemethylamide (Compound XI-7) 

[01 53] 283 mg of the compound obtained in Synthesis Example 8-6 was dissolved in 5.6 ml of DMF, followed by the 
addition of 0.56 ml of diethyiamine. After 1 hour, the reaction solution was concentrated. 146 mg of the resulting residue 
was dissolved in DMF, and then 104 mg of WSCI hydrochloride, 66 mg of DMAP, and 138 mg of the compound obtained 
in Synthesis Example 14-2 were added to the solution. After 14 hours, chloroform and 1 mol/l hydrochloric acid were 
added to the reaction solution, followed by extracting with chloroform. An organic layer was washed with a saturated 
salt solution and concentrated. The resulting residue was purified by means of silica gel column chromatography (10 
g, chloroform/ethyl acetate = 2/1). Consequently, 208.6 mg of the above-mentioned compound was obtained as color- 
less syrup. 

MS(FAB,Pos.):m/z=736[M+1] + 

1 H-NMR(500MHz,CDCI 3 ) : 8=1.43 and 1.54 (9H,2s),1.40-1.55 (2H,m), 1.69-1.78 (1H,m), 1.82-1.90 (1H,m), 3.05-3.12 
(1 H,m), 3.47-3.56 (1 H, m), 4.44-4.90 (6H,m), 4.99 (1H,dd,J=6.1 ,14.6Hz), 6.92-7.54 (1 3H,m), 7.64 (1 H,t,J=7.8Hz), 7.75 
(1 H,d,J=8.3Hz), 7.83 (1 H,d,J=7.8Hz), 7.97 (1 H,d, J=8.5Hz), 8.54 (1 H,d,J=4.2Hz). 

Synthesis Example 14-4: Synthesis of N a -(5-(N-2-picolylamino methyl) thiophene-2-carbonyl)-L-ornithine 
1-naphthalenemethyl amide (Compound XIV-1) 

[0154] Added to 56.2 mg of the compound obtained in Synthesis Example 14-3 was a mixture solution of 1 .4 ml of 
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trifluoroacetic acid, 0.36 ml of thioanisole, and 0.32 ml of metacresol. After 1.5 hours, the reaction solution was con- 
centrated and then methanol was added to the solution, followed by washing with hexane. A methanol layer was 
concentrated. The resulting residue was roughly purified by means of silica gel column chromatography (3 g, chloro- 
• form/methanol /water = 7/3/0.5). Consequently, 1 8.2 mg of roughly purified product of the above-mentioned compound 
5 was obtained as colorless syrup. 
MS (FAB,Pos.):m/z=502[M+1] + 

Synthesis Example 14-5: Synthesis of (2S)-2-(5-(N-2-picoly!amino methyl) thiophene^-carbonytaminoVS-tS.SJ^ 
tetrahydro quinoline-8-ytamino) valerate 1-naphthalenemethytamide [Compound No. 14] 

10 

[0155] 18.2 mg of the compound obtained in Synthesis Example 14-4 was dissolved in 0.6 ml of methanol, followed 
by the addition of 0.06 ml of acetic acid, 16 mg of 5,6,7, 8-tetrahydroquinolin-8-one and 7 mg of sodium cyanoboro- 
hydride. After 3 days, the reaction solution was concentrated. The resulting residue was purified by means of silica gel 
column chromatography (1 g, chloroform/methanol = 5/1 ). A 1 mol/l hydrochloric acid was added to the resulting color- 
15 less syrup, followed by concentration, and drying under reduced pressure. Consequently, 6.7 mg of the above-men- 
tioned compound was obtained as a white solid product. 
MS(FAB,Pos.):m/2=633[M+1] + 

iH-NMR(500MHz,DMSO-d 6 ): 6=1.65-2.07 (7H,m), 2,24-2.33 (1H,m), 2.79 (2H,t,J=6.3Hz), 2.89-2.99 (1H,m), 
3.03-3.13 (1H,m), 4.30 (2H,s), 4.38 - 4.55 (4H,m), 4.76 (2H,d,J=5.6Hz), 7.35-7.40 (2H,m), 7.42-7.49 (3H,m), 
20 7.50-7.572H,m), 7.61 (1H,d,J=7.8Hz), 7.67 (1H,d,J=7.8Hz), 7.81-7 .88 (1H,m), 7.89-7:97 (3H,m), 8.02-8.07 (1H,m), 
8.46 (1H,dt,J=1.5,4. 6Hz), 8.66 (1H,d,J=4.9Hz), 8.77 (1H,dd,J=3.9,5.9Hz), 8.87 (1H,d,J=8 .3Hz),9.00-9.38(2H,br), 
9.98-10.09 (2H,br) 

Synthesis Example 15: Production of (2S)-2-(5-(N-(imidazol-2-y1 methyl) aminomethyl) thiophene-2-carbonylamino)- 
25 5-picolyl amino valerate 1-naphthalenemethylamide [Compound No. 15] and (2S)-2-(5-(N-(imidazol-2-yimethyl) 
aminomethyl thiophene-2-carbonylamino)-5-(5,6,7,8-tetrahydroquinolin-8-yl) amino valerate 
1-naphthalenemethylamide [Compound No. 16] 

Synthesis Example 15-1: Synthesis of 2-methoxycarbonyl-5-(N-(imidazol-2-ylmethyl) aminomethyl) thiophene 
30 (Compound V-5) 

[0156] 2.02 g of the compound obtained in Synthesis Example 14-1 was dissolved in 30 ml of DMF, and then 1.92 
gof potassiumphthalimide was added to the solution. After 3.5 hours, the reaction solution was concentrated and then 
water was added thereto, followed by extraction with chloroform. An organic layer was dried with anhydrous sodium 
35 sulfate and concentrated. The resulting residue was re-crystallized frommethanol, and 1.52 gof the above-mentioned 
compound was obtained as a yellow solid product. 

[0157] 714 mg of the compound was dissolved in 3.6 ml of ethanol, and then 0.57 ml of hydrazine monohydrate was 
added to the solution. After the 20-hours reaction, the reaction solution was concentrated. The resulting solid product 
was washed with chloroform. Filtrate was concentrated and then the resulting residue was dissolved in 14 ml of meth- 
40 anol. Subsequently, 232 mg of 2-imidazole carboxyaldehyde and 0.34 ml of triethylamine were added to the solution 
and the resultant mixture was stirred for 20 hours. Then, 183 mg of sodium borohydride was added to the reaction 
mixture. After additional 2 hours, a small amount of silica gel was added to the reaction solution and the solution was 
concentrated. The resulting residue was purified by means of silica gel column chromatography (15 g, chloroform/ 
methanol = 20/1). Consequently, 105 mg of the above-mentioned compound was obtained as yellow syrup. 

45 

Synthesis Example 15-2: Synthesis of 2-methoxycarbonyl-5-(N-(imidazol-2-ylmethyl)-N-Boc aminomethyl) thiophene 
(Compound VI-6) 

[0158] 102 mg of the compound obtained in Synthesis Example 15-1 was dissolved in 3 ml of DMF, and then 84 uJ 
50 of triethylamine and 102 uJ of di-t-butyl dicarbonate were added to the solution. After 18 hours, the reaction solution 
was concentrated and then water was added thereto, followed by extraction with chloroform. An organic layer was 
dried with anhydrous sodium sulfate and concentrated. Theresultingresiduewaspurifiedbymeansof silica gel column 
chromatography (4 g, hexane/ethyl acetate = 2/1). Consequently, 84 mg of the above-mentioned compound was ob- 
tained as yellow syrup. 
55 MS(FAB,Pos.):m/z=352[M+1] + 

iH-NMR(500MHz,CDCI 3 ):S=1 .57(9H,s),3.88(3H,s),4.73(2H,s),4.86(2 H,s),6.87(1 H,d ,=3.7Hz),6.91 (1 H,d.J=1 .7Hz), 
7.29(1H,s),7.61(1H, d,J=3.7Hz). 
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Synthesis Example 15-3: Synthesis of 5-(N-(tmidazol-2-ylmethyl) -N-Boc aminomethyl) thiophene-2-carboxylic acid 
(Compound VII-8) 

[0159] 84 mg of the compound obtained in Synthesis Example 15-2 was dissolved in 0.8 ml of methanol, and then 
0.8 ml of a 1 mol/l sodium hydroxide aqueous solution and 0.8 ml of THF were added to the solution. After 1.5 hours, 
the reaction solution was concentrated and then water and 1 mol/i hydrochloric acid were added to thereto, followed 
by distilling the solvent off. Consequently, 121 mg of the above-mentioned compound (sodium chloride mixture) was 
obtained as a light-yellow solid product. 
MS(FAB,Pos.):m/z=338[M+1] + 

Synthesis Example 15-4 : Synthesis of (2S)-2-(5-(N-(imidazol-2-ylmethyl) aminomethyl) thiophene-2-carbonylamino)- 
5-picolyl amino valerate 1-naphthalenemethyiamide [Compound No. 15] and (2 S)-2-(5-(N-(imidazol-2-yl methyl) 
aminomethyl) thiophene-2-carbonylamino)-5-(5,6,7,8-tetrahydroquinolin-8-yl) amino valerate 
1-naphthalenemethylamide [Compound No. 16] 

[01 60] 1 80 mg of the compound obtained in Synthesis Example 8-6 was suspended in 3.6 ml of DMF and then 0.36 
ml of diethylamine was added to the suspension. After 30 minutes, the reaction solution was concentrated. The residue 
obtained by drying under reduced pressure was dissolved in 0.8 ml of DMF and was then added to a 1. 6 ml DMF 
solution of 81 mg of the compound obtained in Synthesis Example 15-3. Furthermore, 69 mg of the WSCI hydrochloride 
and 44 mg of DMAP were added thereto. After 5 hours, the reaction solution was concentrated and then 1 -mol/l hy- 
drochloric acid was added, followed by extraction with chloroform. An organic layer was washed with a saturated salt 
solution and dried with anhydrous sodium sulfate and concentrated. The resulting residue was purified by means of 
silica gel column chromatography (4 g, chloroform/methanol = 10/1). Consequently, 105 mg of a crude product as 
yellow syrup was obtained. A mixture solution of 2.5 ml of trifluoroacetic acid, 0.68 ml of thioanisole, and 0.61 ml of tri- 
cresol was added to the crude product. After 30 minutes, the reaction solution was concentrated. Then, 1 mol/l hydro- 
chloric acid was added to the resulting residue and the resultant mixture was washed with chloroform, followed by 
concentrating the water layer. The resulting residue was dissolved in 1 .6 ml of methanol to use in the followinq reactions 
(1)and (2). 

(1 ) 3 uJ of pyridine-2-aldehyde and 13 uJ of triethylamine were added to 0.8 ml of the above solution. After 15 hours, 
3.6 mg of sodium borohydride was added to the reaction solution. After 10 minutes, a small amount of silica gel 
was added to the reaction solution and the reaction solution was then concentrated. The resulting residue was 
purified by means of silica gel column chromatography (0.5 g, chloroform/methanol/water = 7/3/0.5). 1 mol/l hy- 
drochloric acid was added to the resulting residue and the mixture was then concentrated and azeotropically dis- 
tilled with methanol. Consequently, 1 0.0 mg of hydrochloride of the above-mentioned compound was obtained as 
a white solid product. 

MS(FAB,Pos.):m/z=582[M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ): 8=1.68-1.90 (4H,m), 3.00 (2H,t,J-7.3Hz), 4. 28 (2H,s), 4.30 (2H,s), 4.36 (2H,s), 
4.47-4.52 (1H,m), 4.77 (2H,d,J=4. 9Hz), 7.26 (1 H,d,J=3.4Hz), 7.43-7.50 (4H,m), 7.54-7.60 (4H,m), 7.85-7 92 (3H 
m), 7.92-7,99 (1H,m), 8.03-8.08 (1H,m), 8.27 (1H,s), 8.62 (1H ,d,J=4.9Hz), 8.69 (1H,t,J=5.7Hz). 

(2) 21 mg of 5,6,7,8-tetrahydroxyquinolin-8-one, 0.16 ml of acetic acid, and 12 mg of sodium cyanoborohydride 
were added to 0.8 ml of the above solution and the resultant mixture was reacted for 30 hours. The reaction solution 
was condensed and then the resulting residue was purified by means of silica gel column chromatography (0.5 g, 
chloroform/methanol/water = 7/3/0.5). Then, the resulting residue was added with 1 mol/l hydrochloric acid, then 
concentrated and azeotropically distilled with methanol, and 5.4 mg of hydrochloride of the above-mentioned com- 
pound was obtained as a white solid product 

MS(FAB,Pos.):m/z=622[M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ): 5=1.70-2.03 (7H,m), 2.28-2-35 (1H,m), 2.78-2.83 (2H,m), 2.88-3.00 (1Hm) 
4.39-4.46 (1H,m), 4.51 (2H,s), 4.55 (2H ,s), 4.76 (2H,d,J=5.6Hz), 37 (1 H,dd,J=4.8,7.7Hz), 7.40 (1H,d,J=3.4H z)' 
7.46 (2H,d,J=4.6Hz), 7.51-7.58 (2H,m), 67 (1H,d,J=7.8Hz), 7.73(2 H,s), 7.85 (1H,t,J=4.7Hz), 7.93-7.98 (2H m) 
8.04-8.09 (1H,m), 46(1H ,t,J=3.2Hz), 8.75(1H,brt), 8,85(1H,d,J=8,3Hz), 9.13 (2H,brs), 10.0 5(2H,brs). 
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Synthesis Example 16: Production of (S)-2-(4-(8-quinoty1amino methyl)benzoylamino)-5-(2-picolytamino) valerate 
1 -naphthalene methyiamide [Compound No. 17] 

- Synthesis Example 16-1: Preparation of 4-{8-quinolyl aminomethyt) methylbenzoate (Compound VI-7) 

5 ' 

[0161] 1 .26 g of 8-aminoquinoline was dissolved in 20 ml of DMF, and then 1 .2 g of potassium carbonate and 1 .0 g 
of methyl 4-bromornethyl benzoate were added to the solution and the resultant mixture was stirred for 20 hours. The 
reaction solution was concentrated. The resulting residue was diluted with chloroform and then water was added there- 
to. Extraction with chloroform was performed and then an organic layer was washed with a saturated salt solution. The 
10 organic layer was dried with anhydrous sodium sulfate and concentrated, and 2.20 g of the above-mentioned compound 
was obtained as yellow syrup. 

Synthesis Example 16-2: Synthesis of 4-(8-quinolylaminomethyl) benzoic acid (Compound VII-9) 

15 [0162] 1 g of the compound obtained in Synthesis Example 16-1 was dissolved in 10 ml of methanol, and then 10 
ml of a 1 mol/l sodium hydroxide aqueous solution was added to the solution. In the reaction solution, 10 ml of THF 
was added and dissolved. After 7-hour reaction, the reaction solution was concentrated. The resulting residue was 
dissolved in water. 1 mol/l hydrochloric acid was gradually added to the solution while stirring to cause acidic precipi- 
tation. The resulting precipitated product was filtrated through a glass filter G4, followed by washing with water. Con- 

20 sequently, 560.1 mg of the above-mentioned compound was obtained as a light-yellow solid product. 

Synthesis Example 16-3: Synthesis of N a -(4-(8-quinolylamino methyl) benzoyl e)-N 5 -Boc-L-ornith in e 
1-naphthalenemethytamide (Compound XI-8) 

25 [0163] 228.1 mg of the compound obtained in Synthesis Example 23-1 was dissolved in 4.5 ml of DMF, followed by 
the addition of 0.45 ml of diethylamine. After 1-hour reaction, the reaction solution was concentrated. The resulting 
residue was dissolved in 4 ml of DMF, and then 110 mg of WSCI hydrochloride, 70 mg of DMAP, and 128 mg of the 
compound obtained in Synthesis Example 16-2 were added to the solution. After 15 hours, the reaction solution was 
concentrated, and then 0.2 N hydrochloric acid was added thereto. Extraction with chloroform was performed and then 

30 an organic layer was washed with a saturated salt solution. The organic layer was dried with anhydrous sodium sulfate 
and concentrated. The resulting residue was purified by means of silica gel column chromatography (15 g, chloroform/ 
ethyl acetate = 4/1). Consequently, 210 mg of the above-mentioned compound was obtained as light-yellow syrup. 
MS(FAB,Pos.):m/z=632[M+1] + 

1 H-NMR(500MHz,CDCI 3 ) : 5=1.27 (9H,s), 1.45-1.63 (2H,m), 1.70-1.80 (1H ,m), 1.89-1.97 (1H,m), 3.00-3.17 (1H,m), 
35 3.35-3.42 (1H,m), 4.62 (2H,d , J=5.6Hz), 4.65-4.70 (1H,brt), 4.80-4.95 (3H,m), 6.55 (1H,d,J=7.8Hz ), 6.70 (1H,t, 
J=6.0Hz), 7.08 (2H,d,J=8.3Hz), 7.17 (1H.d.J=7.8Hz), 7. 23-7.50 (8H,m), 7.70-7.80 (3H,m), 7.84 (1H,d,J=7.6Hz), 7.97 
(1H,d,J= 8.1Hz), 8.08 (1H,dd,J=8.3Hz,1.7Hz), 8.75 (1H,dd,J=4.1Hz,1.7Hz). 

Synthesis Example 16-4: Synthesis of (S)-2-(4-(8-quinolylamino methyl) benzoylamino)-5-(2-picolylamino) valerate 
40 1 -naphthalene methyiamide [Compound No. 17] 

[0164] 122. 6 mg of the compound obtained in Synthesis Example 16-3 was dissolved in 1.2 ml of methanol, followed 
by the addition of 1 .2 ml of a 4 mol/l hydrochloric acid/dioxane solution. After 1-hour reaction, the reaction solution was 
concentrated and dried under reduced pressure. The resulting residue was dissolved in 2 ml of methanol and then 18 

45 uJ of pyridine-2-aldehyde and 27 uJ of triethylamine were added to the solution. After 15 hours, the reaction solution 
was concentrated and dried under reduced pressure. The resulting residue was dissolved again in 2 ml of methanol 
and then 22 mg of sodium borohydride was added thereto. After 1-hour reaction, the reaction solution was concentrated. 
The resulting reside was purified by means of silica gel column chromatography (4 g, chloroform/ methanol /water = 
7/3/0.5). Consequently, 114.0 mg of the above-mentioned compound was obtained as an orange-colored solid product. 

50 MS(FAB,Pos.):m/z=623(M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ):5=1 .69-1 .9^ 

(2H,s) I 6.61(1H,d, J=7.6Hz),7.13(1H,d,J=7.8Hz),7.331H t t,J=7.9Hz),7.40-7.63(7H,m), 7.80-7.97 (5H,m), 8.00-8.09 
(2H,m), 8.37 (1H,d,=8.1Hz),51-8.62 (3H,m), 8.79 (1H,d,J=4.9Hz), 8.85 (1H,dd,J=1 .7Hz,4.1Hz), 9.28 (2H,b r). 
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Synthesis Example 17: P roduction of (2S)-2-(4-((N-imidazole -2-ylmethyl) aminomethyl) naphthoylamino)- 
5-(2-picolylamino) 2-(3-indolyl) ethylamide valerate rCompound No. 181 

Synthesis Example 17-1: Synthesis of methyl 4-methyl-1 -naphthalene carboxylate (Compound Ml-2) 

[0165] 250.6 mg of commercially available 4-methyl-1-naphtalene carboxylate was dissolved in 7. 5 ml ofmethanol, 
followedby aerating with hydrogen chloride gas under ice-cold condition. After that, the mixture was stirred for 1 9 hours 
at room temperature and then the solvent was distilled off. The residue was dissolved in chloroform and was then 
washed with a 1 mol/l sodium hydroxide aqueous solution and dried with anhydrous sodium sulfate. Subsequently, the 
solvent was distilled off and dried under reduced pressure, and 269.9 mg of the above-mentioned compound was 
obtained as a colorless oily product. 
MS(FAB,Pos.):m/z=200[M + ],201fM+1] + 

^H-NMR(500MHz,CDCI3):8=2.73(3H,s),3.98(3H,s),7.33(1 H.d, J=7.3Hz),7.61 (1 H,d,J=8.5,6.8Hz),7.56(1 H dd J=8 3 
6.8Hz),8.04(1H,d,J =8.3Hz),8.08(1H,d,J=7.3Hz),8.97(1H,d,J=8.5Hz). 

Synthesis Example 17 -2: Synthesis of methyl 4-bromomethy1-1 -naphthalene carboxylate (Compound IV-5) 

[0166] 269.9 mg of the compound obtained in Synthesis Example 17-1 was dissolved in 8 ml of carbon tetrachloride, 
and then 252.6 mg of N-bromosuccinimide and 22.1 mg of azobisisobutyronitrile were added to the solution and the 
whole was stirred for 6 hours at 70°C. On completion of the reaction, a solid product was removed by a glass filter and 
concentrated. The residue was dissolved in chloroform, followed by washing with a 1 mol/l sodium hydroxide aqueous 
solution and a saturated salt solution. The solution was dried with anhydrous sodium sulfate and the solvent was 
distilled off, followed by drying under reduced pressure. Consequently, 363.3 mg of the above-mentioned compound 
was obtained as a light-yellow oily product. 
MS(FAB,Pos.):m/z=279,281 [M+1] + 

1 H-NMR(60MHz,CDCI 3 ):5=3.94(3H,s),4.86(3H,s),7.35-7.68(3H,m),7. 88-8.21 (2H,m),8.66-8.89(1H,m). 

Synthesis Example 17- 3: Synthesis of methyl 4-aminomethyl-1 -naphthalene carboxylate (Compound XV- 1) 

[0167] 328.1 mg of the compound obtained in Synthesis Example 17-2 was dissolved in 7.2ml of DMF, and then 
359.4 mg of potassiumphthalimide was added to the solution and the whole was stirred for 12 hours at room temper- 
ature. On completion of the reaction, the solvent was distilled off. Then, the residue was dissolved in chloroform and 
was then washed with distilled water, a 1 mol/l sodium hydroxide aqueous solution and a saturated salt solution. After 
the resultant was dried with anhydrous sodium sulfate and the solvent was distilled off, the residue was purified by 
means of silica gel column chromatography (15 g, hexane/ethyl acetate = 2/1), and 281.2 mg of a white solid product 
was obtained. 1 .50 g of this solid product was dissolved in 30 ml ofmethanol and then 7.5 ml of hydrazine monohydrate 
was added to the solution and the whole was heated at 60°C. Additionally, 30 ml of methanol was added thereto and 
the whole was continuously stirred for 1 hour at 60°C. On completion of the reaction, the solvent was distilled off and 
then the residue was dissolved in chloroform. Subsequently, the resultant solution was washed with distilled water and 
a saturated salt solution, followedby drying with anhydrous sodium sulfate. After the solvent was distilled off, the residue 
was dried under vacuum. Consequently, 789.1 mg of the above-mentioned compound was obtained as a light-yellow 
solid product. 

MS(FAB,Pos.):m/z=216[M+1] + 

1 H-NMR(500MHz,CDCI 3 ) : 8=4.00 (3H,s), 4.39 (2H,s), 7.55 (1 H,d,J=7.6Hz ), 7.57-7.65 (2H,m), 8.11 (1H d J=8 3Hz) 
8.15(1 H,d, J=7.3Hz), 8.97 (1 H,d, J= 8.5Hz). 

Synthesis Example 17-4: Synthesis of 4- (N-Boc-N-(imidazole-2-vlmethyl) aminomethyl) napht halene carboxylic acid 
(Compound VII-10) L 

[0168] 120.9 mg of the compound obtained in Synthesis Example 17-3 was dissolved in 4.8 ml of methanol, and 
then 51 .5 pJ of triethylamine and 65.0 mg of imidazole-2-carboaldehyde were added to the solution and the whole was 
stirred for 8 hours at room temperature. On completion of the reaction, the mixture was concentrated and dried under 
a reduced pressure. Subsequently, it was dissolved in 8 ml of anhydrous methanol and the whole was cooled to 0°C. 
Then, 40.7 mg of sodium borohydride was added to the solution and the whole was stirred for 0.5 hour at room tem- 
perature. On completion of the reaction, the solution was concentrated and dissolved in chloroform, followed bywash- 
ingwith distilled water and a saturated salt solution. Then, it was dried with anhydrous sodium sulfate and the solvent 
was then distilled off, and 203.0 mg of a crude product was obtained as a light-yellow oily product. The product was 
dissolved in 4 ml of DMF and then 94.8 pi of triethylamine and 142 pj of di-t-butyldicarbonate were added to the solution 
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and the whole was stirred for 15 hours at room temperature. On completion of the reaction, the resultant solution was 
concentrated and dried under reduced pressure, and 314.5 mg of a crude product was thus obtained as a yellow 
viscous oily product. Subsequently, 314.5 mg of the product was dissolved in 3 ml of THF and 3 ml of methanol, and 
• then 3 ml of a 1 mol/l sodium hydroxide aqueous solution was added to the solution and the whole was stirred for 2 

5 hours at room temperature. On completion of the reaction, the solvent was distilled off and then neutralization with a 
1 mol/l hydrochloric acid aqueous solution was performed. Water was added to the solution and extraction with chlo- 

" - roform was performed, and 59.9 mg of the above-mentioned compound was obtained as a colorless oily product. 
MS(FAB,Pos.):m/z=382[M+1] + 

1 H-NMR(500MHz,DMSO-d 6 +D 2 O): 5=1.39(9H,s),4.26 and 4.36(2H,2s), 4.92 and 4.95(2H,2s),6.80-7.28(3H,m), 
10 7.48-7.52(2H,m),7.58(1H. d,J=7.3Hz),8.02(1H,br),8.70(1H,br). 

Synthesis Example 17-5: Synthesis of N^Fmoc-N 5 -Cbz-L-omithine 2-(3-indoly1) ethylamide (Compound IX-2) 

[0169] 528.0 mg of commercially available N<^Fmoc-N 6 -Cbz-L-ornithine was dissolved in 10.6 ml of DMF, and then 
15 235 mg of HOBt, 334 mg of WSCI hydrochloride, and 0.165 ml of tryptamine were added to the solution and the whole 
was stirred for 16 hours at room temperature. On completion of the reaction, the solvent was distilled off and then the 
residue was dissolved in chloroform. After extraction with a 1 mol/l hydrochloric acid was performed, an organic layer 
was washed with a saturated sodium bicarbonate solution. The solvent was distilled off and then the residue was 
purified by means of silica gel column chromatography (50 g, chloroform/ethyl acetate = 1/1), and 690 mg of the above- 
20 mentioned compound was obtained as a white solid product. 
MS(FAB,Pos.):m/z=597 [M+1] + 

1 H-NMR(500MHz,CDCI 3 ) : 6=1.63 (9H,s), 1.64-1.78 (1H.m), 2.90-3.04 (3H ,m), 3.20-3.28 (1H,m), 3.48-3.62 (3H,m). 
4.10-4.22 (2H,m), 4.28^1.40 (2H,m),4.58^.62(1 H,m),5.58-5.62(1H,m).6.28-6.38(1H,m),7.00(1 H,s), 7.10 (1H,t, 
J=7.3Hz),7.17(1H,t,J=7.3Hz), 7.28-7.38 (3H,m), 7. 40(2H,t,J=7.4Hz),7.50-7.62(3H,m),7.77(2H,d,J=7,5Hz),8.1 2-8.20 
25 (1H,m). 

Synthesis Example 17-6: Synthesis of NM4-(N-Boc-N-imidazol -2 -yl methyl) aminomethyl naphthoyl)-N 5 -Boc-L- 
ornithine-2-(3-indolyl) ethylaminde (Compound XI-9) 

30 [0170] 453.2 mg of the compound obtained in Synthesis Example 17-5 was dissolved in 9.1 ml of DMF, and then 
0.91 ml of diethylamine was added to the solution and the whole was stirred for 1 hour at room temperature. On 
completion of the reaction, the solvent was distilled off under reduced pressure, followed by drying the residue under 
vacuum. Then, 289.7 mg of the compound obtained in Synthesis Example 17-4 and 153.9 mg of HOBt were added to 
the residue and the mixture was dissolved in 5.8 ml of anhydrous DMF. Subsequently, 218.4 mg of WSCI hydrochloride 

35 was added to the solution and the whole was stirred for 19 hours. The solvent was distilled off and then a 1 mol/l 
hydrochloric acid was added, followed by extracting with chloroform. An organic layer was washed with a saturated 
sodium bicarbonate solution, followed by drying with anhydrous sodium sulfate and distilling the solvent off. The residue 
was purified by means of silica gel column chromatography (60 g, chloroform/methanol = 15/1), and 233.5 mg of the 
above-mentioned compound was obtained as a light-yellow solid product. 

40 MS(FAB,Pos.):m/z=738[M+1] + 

1 H-NMR(500MHz,CDCI 3 ):5=1.63(9H l s),1.90-1.98(1H,m),2.92-3.10(3H ,m),3.22-3.38(1H,m),3.60-3.72(2H,m), 
4.22-4.35(2H,m),4.62^.84 (2H,m),5.00-5.10(1 H,m),6.48-6.60(1H,m),6.76-6.82(1H,m),6.84-7 .60(13H,m„J=7.3Hz), 
7.92-8.04(1 H,m),8.1 2-8. 1 8(1 H,m). 

45 Synthesis Example 17-7: Synthesis of N a -4-((imidazol-2-ylmethyl) aminomethyl) naphthoy1-L-ornithine-2-(3-indolyl) 
ethylamide (Compound XIV-2) 

[0171] 233.5 mg of the compound obtained in Synthesis Example 17-6 was dissolved in 4.67 ml of methanol, and 
then 4.67 ml of a 4 mol/l hydrochloric acid/dioxane to the solution and the whole was stirred for 1 hour at room tem- 
50 perature. On completion of the reaction, the solvent was distilled off and then the residue was dried under reduced 
pressure, and 216 mg of the above-mentioned compound was obtained as a white solid product. 

Synthesis Example 17-8: Synthesis of (2S)-2-(4((N-imidazol-2-ylmethyl) aminomethyl) naphthoylamino)- 
5-(2-picolylamino) 2-(3-indolyl) ethylamide valerate [Compound No. 18] 

55 

[0172] 1 07 mg of the compound obtained in Synthesis Example 17-7 was dissolved in 2.55 ml of anhydrous methanol, 
and then 20.3 mg of pyridine-2-aldehyde and 66.2 uJ of triethylamine were added to the solution and the whole was 
stirred for 14.5 hours. On completion of the reaction, the solvent was distilled off and then the residue was dried under 
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reduced pressure, followed by dissolving in 2.55 ml of anhydrous methanol and adding 1 2.0 mg of sodium borohydride 
After the resultant solution was stirred for 1 hour, the solvent was distilled off. The residue was purified by means of 
silica gel column chromatography (15 g, chloroform/methanol/water = 7/3/0.5). Then, 1 mol/l hydrochloric acid was 
added to the resulting above-mentioned compound, followed by concentrating and drying so as to be solidified. Con- 
sequently, 65.6 mg of hydrochloride of the above-mentioned compound was obtained as a light-brown solid product 
MS(FAB,Pos.):m/z=629[M+1] + 

iH-NMR(500MHz,DMSO-d 6 ):5=1.65-1.90(4H,m),2.88(2H,t,J=7.32),2.9 0-3.04(3H,m),3.36-3.44(2H m) 4 22-4 36(2H 
m),4.64-4.78(2H,m), 4.82-4.96(2H,m),6.98(1 H,t,J=7.4Hz),7.06(1H,t,J=7.4H2),7.20(1H ,s),7.34(1H,d, j=8 1Hz) 7 40- 
7.44(1H,m),7.56(2H,t,J=8.3Hz),7.6 0-7.80(5H,m),7.84(1H,d,J=7.3Hz),7.91(1H,t,J=7.3Hz),8.24-8.36 (3H m) 8 64(1H 
d,J=3.9Hz),8.77(1H,d,J=7.8Hz),9.20-9.42(2H,m). ' ' 

Synthesis Example 18: Production of (2S l2-(4-((N-imidazol-2-ylmethvl) aminomethyl) naphthoylamino)- 
5-(5,6,7,8-tetrahydro quinolin-8-ylamino) 2-(3-indolyl) ethylamide valerate [Compound No. 191 

[0173] 1 07 mg of the compound obtained in Synthesis Example 17-7 was dissolved in 2.55 ml of anhydrous methanol 
and then 66.2^1 of triethylamine was added to the solution. After that, 28.0 mg of 5,6,7,8-tetrahydroquinolin-S-one and 
19.9 mg of sodium cyanoborohydride were added to the solution, and pH thereof was then adjusted to 4 with acetic 
acid and the whole was stirred for 1 5 hours at room temperature. On completion of the reaction, the solvent was distilled 
off and then the residue was purified by means of silica gel column chromatography (5 g, chloroform/methanol/water 
- 7/3/0.5). Subsequently, 1 mol/l hydrochloric acid was added to the resulting compound, followed by concentrating 
and drying the mixture so as to be solidified. Consequently, 82.4 mg of the above-mentioned compound was obtained 
as a white solid product. 
MS(FAB,Pos.):m/z=669[M+1] + 

iH-NMR(500MHz,DMSO-d 6 ):^1^ 78(2H 
m),4.84-4.96(2H,m),6. 98(1 H,t,J=7.1 Hz),7.06(1 H,t,J=6.1Hz),7.20(1 H,s),7.34-7.42(2H,m), 7.56 (2H t J=7 8Hz) 
7.62-7.78 (4H,m), 7.85 (1H,d,J=7.3Hz), 8.24-8.36 (3H,m), 8.49 (1H,d,J=3.4Hz), 8.77 (1H,d,J=7.8Hz), 9.05-9.24 (2H ' 
m). 

Synthesis Example 19: Production of ( S)-2-(4-((imidazot-4-yl methyl) aminomethyl) benzoylamino)-5-((imidazol- 
4-ylmethyl) amino) 1-naphtalenemethylamide valerate [Compound No. 20] 

Synthesis Example 19-1: Synthesis of 4-N-Boc-aminomethyl benzoic acid (XVII-1) 

[0174] 20.85 g of commercially available 4-aminomethyl benzoic acid was dissolved in 1 00 ml of dioxane, and then 
100 ml of a 1 mol/l sodium hydroxide was added to the solution and the whole was cooled to 0°C. In this solution a 
solution prepared by dissolving 30.71 g of di-t-butyldicarbonate in 100 ml of dioxane were dissolved was dropped over 
30 minutes. The solution was heated to room temperature and stirred for 16 hours, followed by distilling the solvent 
off under reduced pressure. The residue was dissolved with 276 ml of a 0.5N sodium hydroxide aqueous solution and 
the resultant was then precipitated under acidic conditions with a 1 mol/l hydrochloric acid. The resulting solidproduct 
was dried, and 31 .32 g of the above-mentioned compound was obtained as a white solid product 
MS(FAB,Pos.) :m/z=252[M+1] + 

iH-NMR(500MHz,DMSO-d 6 ):5=1.48(9H,s),4.40(2H,brs),4.96(1H,brs), 7.38(2H,d,J=8.5Hz),8.07(2H,d,J=8.5Hz). 

Synthesis Example 19-2: Synthesis of N<*-(4-(N-Boc-aminomethyl) benzoyl-N s -Boc-L-ornithine 
1-naphthalenemethylamide (Compound XVIII-1) " 

[0175] 501.7 mg of commercially available N«-Fmoc-NS-Boc-omithine was dissolved in 6.0ml of DMF and then 
328.0mg of WSCI hydrochloride and 166.4 mg of HOBt were added and dissolved. Then, 195 ml of 1-naphthalene 
methylamine was added to the solution and the whole was stirred for 20 hours at room temperature. On completion 
of the reaction, the solvent was distilled off. Then, the residue was dissolved in chloroform and washed with a 1 mol/l 
hydrochloric acid and a saturated salt solution. An organic layer was dried with anhydrous sodium sulfate, followed by 
distilling the solvent off to obtain 631.7 mg of a crude product as a white frothy product. 499.9 mg of the product was 
dissolved in 10 ml of DMF, and then 1.0 ml of diethylamine was added to the solution and the whole was stirred for 
180 minutes at room temperature. On completion of the reaction, the solvent was distilled off and then the product was 
dried by a vacuum pump. 509.2 mg of the dried product was dissolved in 10 mi of DMF, and then 241 9 mg of WSCI 
hydrochloride, 113.8 mg of HOBt, and 253.9 mg of the compound obtained in Synthesis Example 19-1 were added to 
the solution and the whole was stirred for 13.5 hours at room temperature. On completion of the reaction the solvent 
was distilled off. The residue was dissolved in chloroform and washed with a 1 mol/l hydrochloric acid, a 1 mol/l sodium 
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hydroxide aqueous solution, and a saturated salt solution. An organic layer was dried with anhydrous sodium sulfate 
and then the solvent was distilled off. The residue was purified by means of silica gel column chromatography (25 g, 
chloroform/methanol = 25/1), and 310.8 mg of the above-mentioned compound was obtained as a white solid product 

* MS(FAB,Pos.):m/z=605[M+1] + 
5 iH-NMR(500MHz,DMSO-d 6 ): 8=1.36 (9H,s), 1.39 (9H,s), 1.35-1.45 (2H,m) , 1.60-1.80 (2H,m), 2.91 (2H f m), 4.17 (2H, 
d,J=7.7Hz), 4.48 (1H.m), 4.7 5 (2H,d,J=5.9Hz), 6.80 (1H,t,J=5.6Hz), 7.31 (2H,d,J=8.3Hz), 7.4-7.4 5 (3H,m), 7.5-7.6 
• ■ ' (2H,m), 7.8-7.9 (3H,m), 7.95 (1H,m), 8.06 (1H,m), 8.4 5(1H,d,J=5.9Hz),8.51(1H,d,J=5.4Hz). 

Synthesis Example 19-3: Synthesis of N a -(4-aminomethylbenzoyl) -L-omithine 1-naphthalenemethylamide 
10 (Compound XIX-1) 

[0176] 106.2 mg of the compound obtained in Synthesis Example 19-2 was dissolved in 1.0 ml of methanol, and 
then 2.0 ml of a 4 mol/l dioxane was added to the solution and the whole was stirred for 20 hours at room temperature. 
On completion of the reaction, the solvent was distilled off and the residue was then dried by a vacuum pump, and 
15 98.1 mg of the above-mentioned compound was obtained as a white solid product. 
MS(FAB,Pos.):m/z=405[M+1] + 

Synthesis Example 19-4: Synthesis of (S)-2-(4-((imidazole-4-yl methyl) aminomethyl) benzoylamino)-5-((imidazol- 
4-ylmethyl) amino) valerate 1-naphthalenemethylamide [Compound No. 20] 

20 

[0177] 77.2 mg of the compound obtained in Synthesis Example 19-3 was dissolved in 1 .5 ml of anhydrous methanol, 
and then 54.1 uJ of triethyiamine and 32.7 mg of 1-methyl-2-imidazole carboxyaldehyde were added to the solution 
and the whole was stirred for 2.5 hours at room temperature. On completion of the reaction, the solvent was distilled 
off. Subsequently, 1.5 ml of anhydrous methanol was added to the solution and the whole was cooled to 0°C. Then, 

25 18.4 mg of sodium borohydride was added to the solution and the whole was stirred for 1 hour while being gradually 
returned to room temperature. On completion of the reaction, the solvent was distilled off. The residue was purified by 
means of silica gel column chromatography (6 g, chloroform/methanol/water = 7/3/0.5). The purified compound was 
dissolved in 2 ml of a 1 mol/l hydrochloric acid and then water was distilled off, and 96.0 mg of hydrochloride of the 
above-mentioned compound was obtained as a white solid product. 

30 MS(FAB,Pos.):m/z=[M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ) : 6=1.47-1.94 (4H,m), 2.78-3.00 (2H,m), 4.26 (4H,s), 4.32 (2H,s), 4.51-*.60 (1H,m), 4.77 
(2H,d,J=5.9Hz), 7.44-7.49 (2H,m), 7.52-7.60 (2H,m), 7.69 (2H,d,J=8.3Hz), 7.80 (1H,s), 7.81-7.8 5 (1H,m), 7.85 (1H, 
s), 7.93-7.95 (1H,m), 8.00 (2H,d,J=8.3Hz), 8.05 (1H ,m), 8.70 (1H,d,J=8.1Hz), 8.74 (1H,t,J=5.9Hz), 9.09 (1H,s), 9.11 
(1H, s),9.77(2H,br),10.34(1H,br). 

35 

Synthesis Example 20: Production of (S)-2-{4-((imidazole-2-yl methyl) aminomethyl) benzoylamino)-5-((imidazol- 
2-ylmethyl) amino) valerate 1-naphthalenemethylamide [Compound No. 21] 

[0178] 16.8 mg of the compound obtained in Synthesis Example 19-3 was dissolved in 0.6 ml of methanol, and then 
40 7.1 mg of triethyiamine and 7.1 mg of 2-imidazole carboxyaldehyde were added to the solution and the whole was 
stirred for 2 hours at room temperature. After the solvent was distilled off, 0.6 ml of anhydrous methanol was added 
to the resultant and the whole was cooled to 0QC. Then, 8.0 mg of sodium borohydride was added thereto and the 
whole was stirred for 30 minutes while being gradually returned to room temperature. On completion of the reaction, 
the solvent was distilled off. The residue was purified by means of silica gel column chromatography (0.8 g, chloroform/ 
45 methanol/water = 7/3/0.5). The resultant compound was dissolved in a 1 mol/l hydrochloric acid and then water was 
distilled off, and 15.9 mg of hydrochloride of the above-mentioned compound was obtained as a white solid product. 
MS(FAB,Pos.):m/z=595[M+1] + 

iH-NMR(500Mz,DMSO-d 6 ):5=1.71-1.90(4H,m),3.05-3.17(2H,m),4.34(2H,m),4.43(2H^ 

J=2.2Hz),7 .47(2H,m),7.56(2H,m),7.64(6H,m),7.86(1 H,m),7.96(1 H,m),7.98(1 H,m) ,8.06(1 H,m),8.70(2H,m),9.94(1 H, 
50 brs). 

Synthesis Example 21: Production of (S )-2-(4-((1 -methyl pyrrol- 2-yl methyl) aminomethyl) benzoylamino)- 
5-((1-methylpyrrol-2-yl methyl) amino) valerate 1-naphthalenemethylamide [Compound No. 22] 

55 [0179] 100 mg of the compound obtained in Synthesis Example 19-2 was dissolved in 2 ml of methanol, and then 2 
ml of a 4 mol/l hydrochloric acid/dioxane was added to the solution, followed by stirring for 2 hours at room temperature. 
On completion of the reaction, thesolvent wasdistilled off. Subsequently, the residue was dissolved in 2 ml of anhydrous 
methanol, and then 55.3 uJ of triethyiamine and 41.8 uJ of 1 -methyl-2-pyrrole carboxyaldehyde were added to the 
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solution and the whole was stirred for 4 hours at room temperature. On completion of the reaction, the solvent was 
distilled off. Subsequently, 2 ml of anhydrous methanol was added thereto and the whole was cooled to 0°C. Then, 
1 8.8 mg of sodium borohydride was added to the solution and the whole was stirred for 1 2 hours while being gradually 
returned to room temperature. 

[01 80] On completion of the reaction, the solvent was distilled off and the residue was purified by means of silica gel 
column chromatography (10 g, chloroform/methanol = 10/1). After the compound was dissolved in 2 ml of a 1 mol/l 
hydrochloric acid, water was distilled off. Consequently, 83.7 mg of hydrochloride of the above-mentioned compound 
was obtained as a white solid product. 
MS(FAB,Pos.):m/z=591[M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ) : 8=1.70-1.91 (4H,m), 2.93 (2H.br), 3.63 (6H,2 s), 4.10-4.22 (6H,m), 4.53^ 57 (1H m) 
4.76-4.77 (2H,m), 5.98-6.02 (2H,m), 6.21-6.27 (2H,m), 6.79-6.82 (2H,m), 7.45-7.56 (4H,m), 7.64 (2H ,d,J=7 8Hz)' 
7.84-7.86 (1 H,m), 7.94-7.99 (3H,m), 8.05-8.08 (1 H,m), 8 .67-8.70(2H,m),8.82(1 H,br),9.42(1 H,br). 

Synthesis Example 22: Production of (S)-2-(4-((1-methylimidazole -2-ylmethyl) aminomethyl) benzoylamino)- 
5-((1-meth ylimidazole -2-ylmethyl) amino) valerate 1-naphthalenemethylamide fCompound No. 231 

[0181] 100 mg of the compound obtained in Synthesis Example 19-2 was dissolved in 2 ml of methanol and then 2 
ml of a 4 mol/l hydrochloric acid/dioxane was added to the solution, followed by stirring for 3 hours at room temperature. 
On completion of the reaction, the solvent was distilled off. Subsequently, it was dissolved in 2 ml of anhydrous meth- 
anol, and then 55.3 uJ of triethylamine and 38.2 mg of 1 -methyl-2-imidazole carboxyaldehyde were added to the solution 
and the whole was stirred for 3 hours at room temperature. On completion of the reaction, the solvent was distilled off. 
Subsequently, it was dissolved in 2 ml of anhydrous methanol and cooled to 0°C. Then, 18.8 mg of sodium borohydride 
was added to the solution and the whole was stirred for 25 hours while being gradually returned to room temperature. 
On completion of the reaction, the solvent was distilled off, and the residuewaspurifiedbymeans of silica gel column 
chromatography (10 g, chloroform/methanol = 4/1). After the purified compound was dissolved in 2 ml of a 1 mol/l 
hydrochloric acid, water was distilled off. Consequently, 89.2 mg of hydrochloride of the above-mentioned compound 
was obtained as a white solid product. 
MS(FAB,Pos.):m/z=593[M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ) : 6=1.77-1.91(4H,m),3.04-3.09(3H,m),3.95 (3H,s),3.96(3H,s),4.40(2H br) 4 52(2H br) 
4.55-4.58(3H,m),4.76-4.77(2H,m),7.4-7.50(2H,m),7.52-7.57(2H,m),7.71-7.75(6H,m),7. 84-7.86(1 H,m),7. 93-7 96(1 H 
m),8.00-8.04(2H,m),8.06-8.08(1H,m),8.72-8.75(2H,m),10.07(1H,br). 

Synthesis Example 23: Production of (S)-2-(4-(N-2-picolylamino) butyrylamino)-5-(2-picolylamino) valerate 
1-naphthalenemethyl amide [Compound No. 24] 

Synthesis Example 23-1: Synthesis of N<*-Fmoc-NS- Boc-L-ornithine 1-naphthalenemethylamide (Compound lX-3) 

[0182] 501 .7 g of commercially available N«-Fmoc-N5-Boc-L-ornithine was dissolved in 10 ml of DMF, and then 166.4 
g of HOBt, 328.0 mg of WSCI hydrochloride and 0.195 ml of 1-naphthalenemethylamine were added to the solution 
and the whole was stirred for 12 hours at room temperature. On completion of the reaction, the solvent was distilled 
off. Then, the residue was dissolved in chloroform, and the extraction was performed by the addition of a 1 mol/l 
hydrochloric acid, followed by washing an organic layer with a saturated sodium hydrogencarbonate aqueous solution. 
The solvent was distilled off, and 631 .7 mg of the above-mentioned compound was obtained as a white solid product 
MS(FAB,Pos.):m/z=594[M+1] + 

Synthesis Example 23-2: Synthesis of N s -Boc-L-ornithine 1-naphthalenemethylamide (Compound X-2) 

[0183] 250.8 mg of the compound obtained in Synthesis Example 23-1 was dissolved in 5 ml of DMF, and then 0.5 
ml of diethylamine was added to the solution and the whole was stirred for 2 hours at room temperature. On completion 
of the reaction, the solvent was distilled off under reduced pressure. Subsequently, vacuum drying was performed, 
and 269.1 mg of the above-mentioned compound was obtained. 
MS (FAB,Pos.):m/z=372[M+1] + 

Synthesis Example 23-3: Synthesis of N^(4-N-Boc-aminobutyryl) -NS-Boc-L-ornithine 1-nap hthalenemethvlamidfi 
(Compound XVIII-2) C 1 

[0184] 216.2 mg of the compound obtained in Synthesis Example 23-2 was dissolved in 4 ml of DMF, and then 102 0 
mg of WSCI hydrochloride, 50.2 mg of HOBt, and 76.5 mg of commercially available 4-N-Boc-aminovalerate were 



46 



EP 1 389 460 A1 



added to the solution and the whole was stirred for 16 hours at room temperature. On completion of the reaction, the 
solvent was distilled off. Then, the residue was dissolved in chloroform and the whole was then washed with a 1 mol/ 
I hydrochloric acid, a 1 mol/l sodium hydroxide aqueous solution, and a saturated salt solution. An organic layer was 
* dried with anhydrous sodium sulfate, followed by distilling the solvent off. The residue was purified by means of silica 

5 gel column chromatography (10 g, chloroform/methanol = 30/1), and 148.9 mg of the above-mentioned compound was 
obtained as a white solid product. 
" MS(FAB,Pos.):m/z=557[M+1) + 

1 H-NMR(500MHz,DMSO-d 6 ): 5=1.36 (9H,s),1.37 (9H,s), 1.41-1.57 (1H,m), 1.58-1.70 (3H,m), 2.13 (2H,t, J=7.4Hz), 
2.84-2.97 (2H,m), 4.27 (1H,m ), 4.73 (2H,d,J=4.4Hz), 6.77 (1H,d,J=5.7Hz), 6.81 (1H,t,J=5.7Hz), 7. 41-7.49 (2H,m), 

10 7.53-7.58 (2H,m), 7.845 (1H,d,J=8.1Hz), 7.92-7.97 (1 H,m), 8.01-8.05 (2H,m), 8.47 (1H,d,J=5.7Hz) 

Synthesis Example 23-4: Synthesis of (S)-2-(4-(N-2-picoly1amino) butyrylamino)-5-(2-picoly1amino) valerate 

1- naphthalenemethyl amide [Compound No. 24] 

15 [0185] 102.7 mg of the compound obtained in Synthesis Example 23-3 was dissolved in 1.0 ml of methanol, and 
then 1 .0 ml of a 4 mol/l hydrochloric acid/dioxane was added to the solution and the whole was stirred for 2 hours at 
room temperature. On completion of the reaction, the solvent was distilled off. After that, it was dried by vacuum pump. 
50.7 mg of the dried product was dissolved in 1.0 ml of methanol, and then 39.1 uJ of triethylamine and 23.1 uJ of 

2- pico!ylamine were added to the solution and the whole was stirred for 2 hours at room temperature. On completion 
20 of the reaction, the solvent was distilled off. Subsequently, 1.0 ml of anhydrous methanol was added to the residue 

and the whole was cooled to 0°C, and 35.3 mg of sodium borohydride was added to the solution and the whole was 
stirred for 1 hour. On completion of the reaction, the solvent was distilled off. The residue was purified by means of 
silica gel column chromatography (4 g, chloroform/methanol/water = 7/3/0.5). After the purified compound was dis- 
solved in a 1 mol/l hydrochloric acid, water was distilled off. Consequently, 44.2 mg of hydrochloride of the above- 
25 mentioned compound was obtained as a white solid product. 
MS(FAB,Pos.):m/z=539[M+1] + 

iH-NMR(500MHz,DMSO-d 6 ) : 5=1 .57-1 .62(1 H,m),1 .62-1 .71 (3H,m),1 .85-2.00(2H,m),2.90-3.05(2H,m),4.30(2H,s), 
4.29-4.35(1 H,m),4.34(2H ,s),4.73(2H,d,J=5.6Hz),7.40-7.60(6H,m),7.67(2H,dd,J=10.9,7.8Hz) t 7.84(1H,d,7.8Hz), 
7.90-8.01 (3H,m)8.05(1H,d,J=7.3Hz),8.31(1H ,d,J=8.1Hz), 8.63-8.75 (3H,m), 9.40-9.68 (4H,br). 

30 

Synthesis Example 24: Production of (2S)-2-(trans-(4-(5,6,7,8 -tetrahydroquinolin-8-yl) aminomethyl) 
cycrohexylcarbonyl) amino-5-(5,6,7,8-tetrahydroquinolin-8-ylamino) valerate 1-naphthalenemethylamide [Compound 
No. 25] 

35 Synthesis Example 24-1: Synthesis of N-Boc tranexamic acid (Compound XVll-2) 

[0186] 3.14 g of tranexamic acid was dissolved in 63 ml of dioxane, and then 4.59 ml of di-t-butyi-di-carbonate and 
20 ml of a 1 mol/l sodium hydroxide aqueous solution were added to the solution and the whole was stirred for 3.5 
hours at room temperature. On completion of the reaction, the solvent was distilled off and then the residue was dis- 

40 solved by the addition of 20 ml of a 1 mol/l sodium hydroxide aqueous solution and 10 ml of distilled water, followed 
by precipitating under acetic conditions with a 1 mol/l hydrochloric acid. A crystal was collected through filtration and 
was then dissolved in chloroform, followed by washing with a saturated salt solution and drying with anhydrous sodium 
sulfate. Subsequently, the solvent was distilled off, and 4.88 g of the above-mentioned compound was obtained as a 
white solid product. 

45 MS(FAB,Pos.):m/z=258[M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ) : 6=0.95 (2H,qd,J=12.8,3.0Hz), 1.20-1.58 (12 H,m), 1.83 (2H,d,J=11.5Hz), 2.04 (2H,dd, 
J=1 3.9,3.0Hz), 2.25 (1H,tt, J=12.2,3.0Hz), 2.99 (2H,t,J=6.3Hz) J 4.66 (1H,brs). 

Synthesis Example 24-2: Synthesis of N a -(4-trans-(N-Boc amino methylcylohexyl) carbonyl)-N(-Boc-L-ornithine 
50 1-naphthalene methylamide (Compound XVlll-3) 

[0187] 328.2 mg of the compound obtained in Synthesis Example 23-2 was dissolved in 6 ml of DMF, and then 146.3 
mg of WSCI hydrochloride, 75. 4 mg of HOBt, and 156.3 mg of the compound obtained in Synthesis Example 24-1 
were added to the solution and the whole was stirred for 5.5 hours at room temperature. On completion of the reaction, 
55 the solvent was distilled off. Then, the residue was dissolved in chloroform and the whole was then washed with a 1 
mol/l hydrochloric acid aqueous solution, a 1 mol/l sodium hydroxide aqueous solution, and a saturated salt solution. 
An organic layer was dried with anhydrous sodium sulfate, followed by distilling the solvent off. The residue was purified 
by means of silica gel column chromatography (25 g, chloroform/methanol = 25/1), and 213.0 mg of the above-men- 
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tioned compound was obtained as a white solid product. 
MS(FAB,Pos.):m/z=611[M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ): 5=0.76-0.90 (2H,m), 1.20-1.40 (4H,m), 1.36 (9H,s), 1.37(9H,s), 1.40-1.55 (1H m) 
1.58-1.77 (6H,m), 2.13 (1H,t,J= 11.9Hz), 2.75 (2H,dd,J=1 2.5,6.3Hz), 2.81-2.93 (2H,m), 4.25 (1H,dd,J =14.0,8.5Hz)' 
4.72 (2H,d,J=5.6Hz), 6.77-6.83 (2H,m), 7.41 (1H,d,J=6 .6Hz), 7.45 (t,J=7.5Hz), 7.52-7.57 (2H,m), 7.83-7.87 (2H m)' 
7.92-7. 96(1H,m),8.01-8.04(1H T m),8.38 (1H,t,J=5.6Hz). 

Synthesis Example 24-3: Synthesis of (2S)-2-(trans-(4-(5,6,7,8 -tetrahydroquinoline-8-yl) aminomethyl) 
N yCl 25l XyjC8rb0nyl) a min0 ' 5 " (5,6,7,8 " tetrahvdroquinolln ^-Y 13 ™'" 0 ) valerate 1-naphthalenemethylamide [Compound 

[0188] 108.3 mg of the compound obtained in Synthesis Example 24-2 was dissolved in 1 .0 ml of methanol, and 
then 1.0 ml of a 4 mol/l hydrochloric acid/dioxane was added to the solution and the whole was stirred for 90 minutes 
at room temperature. On completion of the reaction, the solvent was distilled off and the residue was then dried by a 
vacuum pump, and 111.5 mg of a crude product was obtained as a white solid product. 39.1 mg of the product was 
dissolved in 0.8 ml of methanol, and then three drops of triethylamine were added to the solution, and the pH of the 
solution was adjusted to 7 to 8. Subsequently, 72.4 mg of 5,6,7,8-tetrahydroquinolin-8-one was added to the solution, 
and furthermore 41 .6 mg of sodium cyanoborohydride and 30 drops of acetic acid were added to the solution and the 
whole was stirred for 22 hours at room temperature. On completion of the reaction, the solvent was distilled off. The 
residue was purified by means of silica gel column chromatography (2 g, chloroform/methanol/water = 7/3/0.5). The 
purified compound was dissolved in a 1 mol/l hydrochloric acid,followed by distilling water off. Consequently, 23.3 mg 
of hydrochloride of the above-mentioned compound was obtained as a white solid product 
MS(FAB,Pos.):m/z=673[M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ):5=0.90-1 .07(2H,m),1 .23-1 .42(2H,m)1 .55-1 .95(14H,m),1 .97-2.08(2H,m),2.20(1 H d 
J=11.8Hz),2.27-2.36(2H, m),2.65-2.72(2H,m),2.75-2.85(4H,m),2.87-3.00(1H,m),3.01-3.11 (1 H,m),4.28-4.35(1H m) 
4.37-4.42(1 H,m),4.42-4.52(1H,m),4.73(1H ,dd,J=15.8,5.6Hz),4.75(1H,dd,J=15.8,5.6Hz),7.36-7.45(3H,m),7. 46(1 H d 
J=7.1Hz),7.53-7.56(2H,m),7.68(2H,d,J=7.8Hz),7.85(1H,d ,J=7.8Hz),7.94-7.96(1H,m),8.03-8.06(1H,m),8.49(1H,d, 
J=3.9Hz), 8.45-8.60(2H,brs),8.96(2H,brs), 9.04(2H,brs). 

Synthesis Example 25: Production of (2S)-2-(4-(5,6,7,8-tetra hydroquinolin-8-ylaminomethyl) naphthoyl) amino- 
5-(5,6,7,8-tetrahydroquinolin-8-ylamino) valerate 1-naphthalenemethylamide [Compound No. 26] 

Synthesis Example 25-1 : Synthesis of methyl 4-Boc-aminomethyl-1 -naphthalene carboxylate (Compound XVI-1) 

[0189] 209.9 mg of the compound obtained in Synthesis Example 17-3 was dissolved in 4 ml of DMF, and then 322 
^.l of di-t-butyldicarbonate and 262 u.l of triethylamine were added to the solution and the whole was stirred for 18 hours 
at room temperature. On completion of the reaction, the solvent was distilled off and then the residue was purified by 
means of silica gel column chromatography (6 g, chloroform), and 288.9 mg of the above-mentioned compound was 
obtained as a light-yellow oily product. 
MS(FAB,Pos.):m/z=316[M+1] + 

1 H-NMR(500MHz,CDCI 3 ):5=1.47 (9H,s) t 4.00(3H,s),4.82 (2H,d,J=5.6Hz ),4.89(1H,brs),7.48(1H,d,J=7.6Hz),7.58-7 66 
(2H,m),8.09(1H,d,J =8.3Hz),8.11(1H,d,J=7.6Hz),8.94(1H,d,J=8.1Hz). 

Synthesis Example 25 -2: Synthesis of methyl 4-Boc-aminomethy(-1 -naphthalene carboxylic acid (Compound XVII-3) 

[0190] 266.6 mg of the compound obtained in Synthesis Example 25-1 was dissolved in 2.7 ml of THF and 2.7 ml 
of methanol, and then 2.7 ml of a 1 mol/l sodium hydroxide aqueous solution was added to the solution and the whole 
was stirred for 5 hours at room temperature. On completion of the reaction, the solvent was distilled off and the residue 
was dissolved in distilled water, followed by precipitating under acidic conditions with a 1 moi/I hydrochloric acid aqueous 
solution. A precipitated solid product was collected through filtration and dried, and 233.5 mg of the above-mentioned 
compound was obtained as a white solid product. 
MS(FAB,Pos.):m/z=302[M+1] + 

iH-NMR(500MHz,CDCI 3 ):5=1.41(9H,s),4.64(2H,d,J=5. 8Hz),4.89(1H,b rs),7.46(1 H,d,J=7.5Hz),7.57(1H t J=5 8Hz) 
7.58-7.68(2H,m),8.1 0(1 H,d,J=7.5 Hz),8. 19(1 H,d,J=8.2Hz),8.90(1H,d,J=7.5Hz). 
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Synthesis Example 25-3: Synthesis of N a -4-(N-Boc-aminomethy1) naphthoyt)-N s -Boc-L-omithine 
1-naphthalenemethylamide (Compound XVMI-4) 

[0191] 170.3 mg of the compound obtained in Synthesis Example 23-2 was dissolved in 3 ml of DMF, and then 73.6 
5 mg of WSCI hydrochloride, 42.9 mg of HOBt, and 78.6 mg of the compound obtained in Synthesis Example 25-2 were 
added to the solution and the whole was stirred for 14 hours at room temperature. On completion of the reaction, the 
solvent was distilled off. Then, the residue was dissolved in chloroform and was then washed with a 1 mol/l hydrochloric 
acid, a 1 mol/l sodium hydroxide aqueous solution, and a saturated salt solution, followed by drying with anhydrous 
sodium sulfate. The solvent was distilled off. The residue was purified by means of silica gel column chromatography 
10 (10 g, chloroform/methanol = 30/1), and 84.0 mg of the above-mentioned compound was obtained as a white solid 
product 

MS(FAB,Pos.):m/z=655[M+1] + 

Synthesis Example 2^4: Synthesis of (2S)-2-(4-(5,6,7,8-tetra hydroquinolin-8-ylaminomethyl) naphthoyl) amino- 
15 5-(5,6,7,8-tetrahydroquinoline-8-yiamino) valerate 1 -naphthalenemethyj amide [Compound No. 26] 

[01 92] 50.4 mg of the compound obtained in Synthesis Example 25-3 was dissolved in 0.5 ml of methanol, and then 
0.5 ml of a 4 mol/l hydrochloric acid/dioxane solution was added to the solution and the whole was stirred for 2 hours 
at room temperature. On completion of the reaction, the solution was concentrated and dried under reduced pressure. 

20 Subsequently, 50.5 mg of the compound was dissolved in 1 ml of methanol, and then 26.9 uJ of triethylamine, 28.3 mg 
of 5,6,7, 8-tetrahydroquinolin-8-one, and 15. 0 mg of sodium cyanoborohydride were added thereto. The pH of the 
solution was adjusted to about 4 to 5 by the addition of 1 0 drops of acetic acid, followed by stirring for 1 9 hours at room 
temperature. On completion of the reaction, the solution was concentrated and the residue was then purified by means 
of silica gel column chromatography (3.5 g, chloroform/methanol = 1 0/1 .5), followed by treating withal mol/l hydrochloric 

25 acid. Consequently, 52.8 mg of hydrochloride of the above-mentioned compound was obtained as a light-yellow solid 
product. 

MS(FAB,Pos.):m/z=717[M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ) : 5=1 .75-2.11 (1 0H,m), 2.1 3-2.21 (1 H,m), 2.31 - 2.40 (1 H,m), 2.79-2.84 (2H,m), 2.85-2.91 
(2H,m), 2.95-3.03 (1H,m), 3 .04-3.20 (1H,m), 4.41-4.48 (1H,m), 4.58^4.71 (3H,m), 4.79-4.89 (2H,m ), 4.95-5.05 (1H, 
30 m ), 7.39 (1H,dd,J=7.8,4.8Hz), 7.43-7.47 (1H,m),7.4 9 (1H,d,J=8.1Hz), 7.53-7.59 (3H,m), 7.6-0-7.64 (1H,m), 7.69 (1H, 
d,J=8 .1Hz), 7.69-7.75 (3H,m), 7.87 (2H,t,J=7.1 Hz), 7.95-7.99 (1H,m), 8.10 - 8.13 (1H,m), 8.29 (1H,d,J=8.5Hz), 8.37 
(1H,d,J=6.8Hz), 8.48 (1H,d,J =3.7Hz), 8.61 (1H,d,J=3.9Hz), 8.78 (1H,t,J=5.6Hz), 8.87 (1H,d,J=8.1 Hz), 9.26 (2H,br), 
9.74 (2H,br). 

35 Synthesis Example 26: Production of (S)-2-(4-(N-2-picolylamino methyl) naphthoylamino)-5-(2-picolylamino) valerate 

1- naphthalenemethylamide [Compound No. 27] 

[0193] 26.9 mg of the compound obtained in Synthesis Example 25-3 was dissolved in 0.56 ml of methanol, and 
then 0.56 ml of a 4 mol/l hydrochloric acid/dioxane solution was added to the solution and the whole was stirred for 2 

40 hours at room temperature. On completion of the reaction, the solution was concentrated and dried under reduced 
pressure. Subsequently, 50.5 mg of the compound was dissolved in 0.56 ml of methanol, and then 13.9uJ of triethyl- 
amine and 8.2 mg of 2-pyridinealdehyde were added to the solution and the whole was stirred for 19 hours at room 
temperature. On completion of the reaction, the solution was concentrated and dried under reduced pressure, and was 
then dissolved in 0.56 ml of anhydrous methanol and cooled to 0°C. Furthermore, 10.3 mg of sodium borohydride was 

45 added to the solution and the whole was stirred for 7 hours at room temperature. On completion of the reaction, the 
solution was concentrated. The residue was purified by means of silica gel column chromatography (1 .5 g, chloroform/ 
methanol/water = 7/3/0.5), followed by treating with a 1 mol/l hydrochloric acid. Consequently, 21 .8 mg of hydrochloride 
of the above-mentioned compound was obtained as a white solid product. 
MS(FAB,Pos.):m/z=637[M+1] + 

50 iH-NMR(500MHz f DMSO-d 6 ) : 8=1.78-1.97 (4H,m), 2.96-3.10 (2H,m), 4.31 (2H,s), 4.47 (2H,s), 4.58-4.65 (1H,m), 
4.72-4.88 (3H,m), 7.44-7.51 (3H ,m).7.54-7.64 (6H,m), 7.68-7.70 (2H,m), 7.88 (1H,d,J=8.3Hz), 7.90 (1 H,d,J=5.9Hz), 
7.91-8.00 (3H,m), 8.10-8.13 (1H,m), 8.28 (1H,d,J=8.8H z),8.30 (1H,d,J=8.5Hz), 8.63 (1H,ddd,J=4.9,1.7,1.0Hz), 8.71 
(1H,d, J=4.9Hz), 8.75 (1H,d,J=5.4Hz), 8.86 (1 H,d,J=8.1Hz), 9.30 (2H,br), 9. 83 (2H,br). 

55 Synthesis Example 27: Production of (S)-2-(4-((imidazol-2-yl methyl) aminomethyl) naphthoylamino)-5-((imidazol- 

2- ylmethyl) amino) 1-napththaienemethylamide valerate [Compound No. 28] 

[0194] 100.0 mg of the compound obtained in Synthesis Example 25-3 was dissolved in 2 ml of methanol, and then 
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2 ml of a 4 mol/l hydrochloric acid/dioxane solution was added to the solution and the whole was stirred for 1 5 hours 
at room temperature. On completion of the reaction, the solution was concentrated and dried under a reduced pressure 
Subsequently, 1 08.2 mg of a the crude product thereof was dissolved in 2 ml of methanol, and then 51 .5 pi of triethyl- 
amme and 30.9 mg of 2-imidazolecarboaldehyde were added to the solution and the whole was stirred for 24 hours 
at room temperature. On completion of the reaction, the solution was concentrated and dried under a reduced pressure 
and it was then dissolved in 2 ml of anhydrous methanol and the whole was cooled to 0°C. Furthermore 26 3 mg of 
sodium borohydride was added to the solution and the whole was stirred for 0.5 hour at room temperature On com- 
pletion of the reaction,, the solution was concentrated. The residue was purified by means of silica gel column chro- 
matography (1.5g, chloroform/methanol/water=7/3/0.5) and treated with a 1 mol/l hydrochloric acid, and 64.2 mg of 
the above-mentioned compound was obtained as a white solid product 
MS(FAB,Pos.):m/z=614[M+1] + 

1 H-NMR(500MHz,DMSO-d 6 +D 2 O) :5=1.70-1.96(4H,m),3.02-3.15(2H,m),4 .47(2H,s),4.60^.65(1H m) 4 65(2H s) 
4.75-4.91(3H,m),7.48-7.5 2(1H,m),7.54-7.68(8H,m),7.70-7.74(2H,m),7.77(1H,d,J=7.6Hz),7. 89(1H d J=8 1Hz) 
7.97-7.990(1 H,m),8.09-8.1 2(1 H,m).8.23-8.28(2H,m). ' ' 

Synthesis Example 28: Synthesis of (S)-2-(4 - ((1-methvlimidazol -2-ylmethvl) aminomethvl) naphthoylamino)- 
5-((1- methylimidazol -2-ylmethyl) amino) valerate 1-naphthalenemethylamide fCompound No. 291 

[01 95] 1 00.3 mg of the compound obtained in Synthesis Example 25-3 was dissolved in 2 ml of methanol and then 
2 ml of a 4 mol/l hydrochloric acid/dioxane solution was added to the solution and the whole was stirred for 4 hours at 
room temperature. On completion of the reaction, the solution was concentrated and dried under reduced pressure 
Subsequently, it was dissolved in 2 ml of methanol, and then 51.5 pi of triethylamine and 37.4 mg of 1 -methyl-2-imi- 
dazolecarboaldehyde were added to the solution and the whole was stirred for 24 hours at room temperature On 
completion of the reaction, the solution was concentrated and dried under reduced pressure, and it was then dissolved 
in 2 ml of anhydrous methanol and the whole was cooled to 0°C. Furthermore, 33.1 mg of sodium borohydride was 
added to the solution and the whole was stirred for 0.5 hour at room temperature. On completion of the reaction the 
solut.on was concentrated. The residue was purified by means of silica gel column chromatography (1 .5 g, chloroform/ 
methanol/water = 7/3/0.5) and treated with a 1 mol/l hydrochloric acid, and 75.4 mg of hydrochloride of the above- 
mentioned compound was obtained as a white solid product. 
MS(FAB,Pos.):m/z=643(M+1] + 

iH-NMR(500MHz,DMSO-d 6 ) : 8=1.80-1.97 (4H,m), 3.02-3.17 (2H,m), 3.98 (3H,s), 4.01 (3H,s), 4.55 (2H,s) 4 60-4 66 
(1H,m), 4.80 (2H,s), 4.81 (1 H,dd,J=15.6,5.6Hz), 4.85 (1H,dd,J=15.6,5.6Hz), 4.92 (2H,s), 7.47-7 51 (1Hm) 7 54-7 60 
(3H,m), 7.63 (1H,t,J=7.1Hz), 7.69 (1H,t,J=7.1H z), 7.74 (1H,d,J=7.3Hz), 7.76-7.79 (4H,m), 7.86-7.89 (2H m) 7 96-7 
98 (1 H,m), 8.1 0-8.12 (1 H,m), 8.29 (1 H,d,J=8.3Hz), 8.37 (1 H,d,J,8.5Hz ),8.78(1 H,t,J=5.6Hz),8.89(1 H,d,J=7.8Hz),1 0.21 
(2H,brs). 

Synthesis Example 29: Production of (S)-2-( 4-((1-methvlimidazol -2-ylmethyl) aminomethyQbenzoylamino)- 
5-((1-methylpyrrol-2-yl met hyl) amino) valerate 1-naphthalenemethylamide [Compound No. 301 

Synthesis Example 29-1: Synthesis of N«-4-(N-Boc-aminomethvl) benzoyl-NS-Cbz-L-ornithine 
1-naphthalenemethylamide (Compound XVlN-5) 

[0196] 5.12 g of the compound obtained in Synthesis Example 8-6 was dissolved in 100 ml of DMF and then 2 94 
g of WSCI hydrochloride, 1.88 g of DMAP, and 2.572 g of the compound obtained in Synthesis Example 19-1 were 
added to the solut.on and the whole was stirred for 16 hours at room temperature. On completion of the reaction the 
solvent was distilled off and then chloroform was added, followed by washing with a 1 mol/l hydrochloric acid Subse- 
quently,^ solvent was distilled off. The resulting solid product was washed with a mixture solution of hexane/ethyl 
acetate - 1/1 , and 6.21 g of the above mentioned compound was obtained as a white solid product 
MS(FAB,Pos.):m/z=639[M+1] + 

Synthesis Example 29-2: Synthesis of (S)-2-(4- (N-Boc-aminomethyl) benzoylamino)-5-((1-methvl D vrrole-2-vlm e thv^ 
ammo) valerate 1-naphthalenemethylamide (Compound XXI-1) 

[0197] 209.5 mg of the compound obtained in Synthesis Example 29-1 was dissolved in 8 ml of methanol and then 
209.5 mg of 10% Pd-C was added to the solution and the whole was stirred for 140 minutes under a normal pressure 
in a hydrogen atmosphere. On completion of the reaction, the residue obtained by removing the catalyst and the solvent 
through cehte filtration and distillation respectively was dissolved in 5 ml of anhydrous methanol Then 49 7 id of 
1 -methyl-2-pyrrole carboxyaldehyde was added, followed by the addition of acetic acid to adjust the pH of the reaction 
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solution to about 5. Subsequently, 61 .8 mg of sodium cyanoborohydride was added to the solution and the whole was 
stirred for 25 hours at room temperature. On completion of the reaction, the solvent was distilled off and the residue 
was then purified by means of silica gel column chromatography (12 g, chloroform/methanol = 15/1), and 101.8 mg of 
* the above-mentioned compound was obtained as a white solid product. 
5 MS(FAB,Pos.):m/z=598[M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ) : 6=1.39 (9H,s), 1.63-1.90 (4H,m), 2.64-2.77 (2H,m), 3.57 (3H,s), 3.92 (2H,m), 4.17 (2H, 
- ' ' d,J=6.2Hz), 4.49-4.54 (1H,m), 4.76 (2H,d,J=5.6Hz), 5.94 (1H,m), 6.06 (1H,m), 6.72 (1H,m), 7.31 (2H ,d,J=8.3Hz), 
7.44-7.55 (5H,m), 7.83-7.87 (3H,m), 7.93-7.96 (1H,m), 8 .04-8.08 (1H,m), 8.49-8.51 (1H,m), 8.55-8.57 (1H,m). 

w Synthesis Example 29-3: Synthesis of (S)-2-(4-((1-methylimidazol -2-ytmethyl)aminomethyl)benzoylamino)- 
5-((1-methytpyrrol-2-yl methyl) amino) valerate 1-naphthalenemethylamide [Compound No. 30] 

[0198] 100 mg of the compound obtained in Synthesis Example 29-2 was dissolved in 2 ml of methanol, and then 2 
ml of a 4 mol/l hydrochloric acid/dioxane was added to the solution, followed by stirring for 2 hours at room temperature. 

15 On completion of the reaction, the solvent was distilled off. Subsequently, it was dissolved in 4ml of anhydrous methanol, 
and then 83.9 uJ of triethyiamine and 22.1 mg of 1 -methyl-2-imidazole carboxyaldehyde were added to the solution 
and the whole was stirred for 3 hours at room temperature. After the solvent was distilled off, 2 ml of anhydrous methanol 
was added thereto and the whole was cooled to 0°C. Then, 12.7 mg of sodium borohydride was added to the solution 
and the whole was stirred for 62 hours while being gradually returned to room temperature. On completion of the 

20 reaction, the solvent was distilled off and the residue was purified by means of silica gel column chromatography (10 
g, chloroform/methanol = 2/1 ). After the resultant compound was dissolved in 2 ml of a 1 mol/l hydrochloric acid, water 
was distilled off. Consequently, 71.7 mg of hydrochloride of the above-mentioned compound was obtained as a light- 
red solid product. 
MS(FAB,Pos.):m/z=592[M+1] + 

25 iH-NMR(500MHz,DMSO-d 6 ): 5=1.72-1 .87(4H,m),2.91(2H,m),3.95(3H,s) , 4.08-4.09 (2H,m), 4.39 (2H,m), 4.53-4.56 
(3H,m), 4.76 (2H,d,J=5.7Hz ), 5.98-5.99 (1 H,m),6.22-6.24 (1 H,m), 6.78-6.79 (1 H,m), 7.45-7.49 (2 H,m), 7.53-7.56 (2H, 
m), 7.71-7.73 (4H,m), 7.83-7.86 (1H,m), 7.93-7.9 5 (1H,m), 7.96-8.01 (2H,m), 8.06-8.08 (1H,m), 8.71-8.73 (2H f m), 
9.00 (2H,br). 

30 Synthesis Example 30: Production of (S)-2-(4-((imidazol-2-yl methyl) aminomethyl) benzoylamino>5-((1-methylpyrrol- 
2-yl methyl) amino) valerate 1-naphthalenemethylamide [Compound No. 31] 

[0199] 106.1 mg of the compound obtained in Synthesis Example 29-2 was dissolved in 2 ml of methanol, and then 
2 ml of a 4 mol/l hydrochloric acid/dioxane was added to the solution, followed by stirring for 3 hours at room temper- 

35 ature. On completion of the reaction, the solvent was distilled off. Subsequently, it was dissolved in 8 ml of anhydrous 
methanol, and then 89.0 uJ of triethyiamine and 25.6 mg of 2-imidazole carboxyaldehyde were added to the solution 
and the whole was stirred for 2 hours at room temperature. After the solvent was distilled off , 4 ml of anhydrous methanol 
was added thereto and the whole was cooled to 0°C. Then, 13.4 mg of sodium borohydride was added to the solution 
and the whole was stirred for 24 hours while being gradually returned to room temperature. On completion of the 

40 reaction, the solvent was distilled off and the residue was purified by means of silica gel column chromatography (10 
g, chloroform/methanol = 3/1 ). After the resultant compoundwas dissolved in 2 ml of a 1 mol/l hydrochloric acid, water 
was distilled off. Consequently, 75.0 mg of hydrochloride of the above-mentioned compound was obtained as a light- 
red solid product. 
MS(FAB,Pos.):m/z=578[M+1] + 

45 iH-NMR(500MHz,DMSO-d 6 ):5=1.72-1.91(4H,m),2.91(2H,m),4.07-4.10 (2H,m),4.39(2H,s),4.53-4.57(3H,m) > 4.75- 
4.77(2H,m),5.98-5.99(1H ,m) f 6.22-6.24(1H,m) t 6.78-6.79(1H,m)J.45-7.48(2H,m),7.53-7.56 (2H,m),7.69-7.73(4H,m), 
7.83-7.86(1H,m),7.93-7.99(3H,m),8.01-8 .08 (1H,m), 8.71-8.72 (2H,m), 8.98 (2H,brs). 

Synthesis Example 31: Production of (S)-2-(4-((pyrazol-3-yl methyl) aminomethyl) benzoylamino)-5-(( 1-m ethyl pyrrol- 
50 2-yl methyl) amino) valerate 1-naphthalenemethylamide [Compound No. 32] 

[0200] 110.0 mg of the compound obtained in Synthesis Example 29-2 was dissolved in 2 ml of methanol, and then 
2 ml of a 4 mol/l hydrochloric acid/dioxane was added to the solution, followed by stirring for 3 hours at room temper- 
ature. On completion of the reaction, the solvent was distilled off. Subsequently, it was dissolved in 4 ml of anhydrous 
55 methanol and then 92.2 u.l of triethyiamine and 21. 2 mg of pyrazole-3-carboxyaldehyde were added to the solution 
and the whole was stirred for 16 hours at room temperature. After the solvent was distilled off, 4 ml of anhydrous 
methanol was added thereto and the whole was cooled to 0°C. Then, 13.9 mg of sodium borohydride was added to 
the solution and the whole was stirred for 25 minutes while being gradually returned to room temperature. On completion 
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of the reaction, the solvent was distilled off and the residue was purified by means of silica gel column chromatography 
(10 g, chloroform/methanol=5/1). After the compound was dissolved in 2 ml of a 1 mol/l hydrochloric acid, water was 
distilled off. Consequently, 55.6 mg of hydrochloride of the above-mentioned compound was obtained as a light-orange 
solid product. 

MS(FAB,Pos.):m/z=578[M+1] + 

iH-NMR(500MHz,DMSO-d 6 ): 5=1.72-1.91(4H,m),2.91(2H,br),3.64(3H,s ), 4.07-4.22 (6H,m), 4.53-4.57 (1Hm) 
4.76-4.77 (2H,m), 5.98-5.99 (1 H,m), 6.22-6.23 (1H,m), 6.45-6.51 (1H,m), 6.78-6.79 (1H,m), 7.45-7.4 9 (2Hm) 
7.52-7.57 (2H,m), 7.63-7.65 (2H,m), 7.79-7.80 (1H,m), 7.83-7.86 (1H,m), 7.93-8.00 (3H,m), 8.06-8.08 (1Hm)' 
8.70-8.83 (2H,m), 9. 00 (2H,br), 9.76 (2H,br). ' 

Synthesis Example 32: Synthesis of (S)-2-(4-((1-methylbenz imidazol-2-ylmethyl) aminomethyl) benzovlaminoV 
5-((1 -meth yl benzimidazol-2-yl) methyiamino) valerate 1-naphthalenemethy] amide [Compound No. 33] 

[0201] 100.4 mg of the compound obtained in Synthesis Example 19-2 was dissolved in 1 ml of methanol, and then 

1 ml of a 4 mol/l hydrochloric acid/dioxane was added to the solution and the whole was stirred for 3 hours at room 
temperature. On completion of the reaction, the solvent was distilled off and the residue was then dissolved in methanol, 
followed by neutralizing with amberiite IRA-410 and distilling the solvent off. The residue was dissolved in 1 ml of 
anhydrous methanol, and 53.8 mg of 1 -methyl-2-formyl benzimidazole was then added to the solution, allowing the 
reaction thereof for 1 .5 hours at room temperature. A reaction solution was concentrated and dried under a reduced 
pressure, followed by dissolving in 2 ml of methanol again. Subsequently, 25.6 mg of sodium cyanoborohydride was 
added to the solution and the whole was reacted for 0.5 hour at room temperature. On completion of the reaction, the 
solvent was concentrated, and the residue was then dissolved in chloroform, followed by washing with distilled water 
and a saturated salt solution. After the solution was dried with anhydrous sodium sulfate, the solvent was distillated 
off and the resulting residue was then purified by means of silica gel column chromatography (5 g, chloroform/methanol/ 
water - 7/3/0.5). A 1 mol/l hydrochloric acid was added to the resulting compound, and the mixture was then concen- 
trated and azeotropically co-distilled, and 28.2 mg of hydrochloride of the above-mentioned compound was obtained 
as a white solid product. 

MS(FAB,Pos.):m/z=693[M+H] + 

1 H-NMR(500MHz,DMSO-d 6 ):S=1.87-1.97(4H I m),3.93(3H,s),3.97(3H,s) ,4.46(2H,s),4.55^.62(1H,m),4.64(2H s) 4 67 
(2H,s),4.76(2H,d,J =5.6Hz),7.36-7.58(6H,m),7.71-7.79(7H,m),7.93-7.95(1 H,m),8.01 (2H,d,J=8.5Hz),8.05-8 08(1 H 
m),8.73-8.76(2H,m),9.94(2H,brs). 

Synthesis Example 33: Pr oduction of (S)-2-(4-((1-methylbenz imidazol-2-vlmethvl) aminomethyl) benzoylamino)- 
5-((1-meth yl pyrrol-2-yl methyl) amino) valerate 1-naphthalenemethylamide [Compound No. 34] 

[0202] 1 56.3 mg of the compound obtained in Synthesis Example 29-2 was dissolved in 2 ml of methanol, and then 

2 ml of a 4 mol/l hydrochloric acid/dioxane was added to the solution, followed by stirring for 165 minutes at room 
temperature. On completion of the reaction, the solvent was distilled off. Subsequently, it was dissolved in 4 ml of 
anhydrous methanol, and then 131.1 uJ of triethylamine and 62.8 mg of 1-methyl-2-formylbenzimidazole were added 
to the solution and the whole was stirred for 12 hours at room temperature. After the solvent was distilled off, subse- 
quently, 4 ml of anhydrous methanol was added thereto and the whole was cooled to 0°C. Then, 19.8 mg of'sodium 
borohydride was added to the solution and the whole was stirred for 30 minutes while being gradually returned to room 
temperature. On completion of the reaction, the solvent was distilled off and the residue was purified by means of silica 
gel column chromatography (10 g, chloroform/methanol = 10/1). After the resultant compound was dissolved in 2 ml 
of a 1 mol/l hydrochloric acid, water was distilled off. Consequently, 44.1mg of hydrochloride of the above-mentioned 
compound was obtained as a white-red solid product. 

MS(FAB,Pos.):m/z=642[M+1] + 

iH-NMR(500MHz,DMSO-d 6 ):8=1.73-1.91(4H,m),2.09(2H,br),3.64(3H,s ),3.85(3H,s),4.08-4.12(2H,m),4.38-4 43(2H 
m),4.47-4.59(3H,m), 4.76-4.77(2H,m),5.98-5.99(1 H,m),6.22-6.23(1 H,m),6.79-6.80(1 H, m),7.29-7.59(6H m) 7 60- 
7.73(2H,m),7.84-7.86(1H,m),7.94-8.08 (4H,m), 8.70-8.72 (2H,m), 8.96 (2H,br). 

Synthesis Example 34: Production of (S)-2-(4-((thiazol~2-yl methyl) aminomethyl) benzoylamino)-5-((1-methylpvrrol- 
2-yl methyl) amino) valerate 1-naphthalenemethylamide [Compound No. 35] 

[0203] 161.1 mg of the compound obtained in Synthesis Example 29-2 was dissolved in 2 ml of methanol, and then 
2 ml of a 4 mol/l hydrochloric acid/dioxane was added to the solution, followed by stirring for 12 hours at room temper- 
ature. On completion of the reaction, the solvent was distilled off. Subsequently, it was dissolved in 4 ml of anhydrous 
methanol, and then 135.1 \i\ of triethylamine and 28.1 uJ of 2-formylthiazole were added to the solution and the whole 
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was stirred for 2.5 hours at room temperature. After the solvent was distilled off, 4 ml of anhydrous methanol was added 
thereto and the whole was cooled to 0°C. Then, 20.4 mg of sodium borohydride was added to the solution and the 
whole was stirred for 20 minutes while being gradually returned to room temperature. On completion of the reaction, 
* the solvent was distilled off and the residue was purified by means of silica gel column chromatography (10 g f chloro- 
5 form/methanol = 10/1). After the resultant compound was dissolved in 2 ml of a 1 mol/l hydrochloric acid, water was 
distilled off. Consequently, 81 .4 mg of hydrochloride of the above-mentioned compound was obtained as a light-orange 
* * solid product 

MS(FAB,Pos.) :m/z=595[M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ) : 6=1.72-1.91 (4H,m), 2.91 (2H f br), 3.65 (3H,s ), 4.17-4.32 (2H.ni), 4.53-4.57 (3H,m), 
10 4.76^.77 (2H,m), 5.98-5.99 (1 H,m),6.23-6.24(1 H,m),6.78-6.79(1 H,m),7.45-7.52(2H,m),7.53-7.5 6 (2H,m), 7.65-7.70 
(2H,m), 7.83-7.86 (2H,m), 7.88-7.99 (4H f m), 8.00-8.08 (1H,m), 8.70-8.74 (2H,m), 9.02 (2H,br), 10.14 (2H,br). 

Synthesis Example 35: Production of (S)-2-(4-((1 -methyl im id azol -2-ylmethyl) aminomethyl) benzoytamino)- 
5-((imidazol-2-yl methyl) amino) valerate 1-naphthalenemethylamide [Compound No. 36] 

15 

Synthesis Example 35-1: Synthesis of (S)-2-((N-Boc-aminomethyl) benzoylamino)-5-((imidazol-2-ylmethyl) amino)-L- 
ornithine 1-naphthalenemethylamide (Compound XX I -2) 

[0204] 233.5 mg of the compound obtained in Synthesis Example 29-1 was dissolved in 8 ml of methanol, and then 
20 233.5 mg of 10% Pd-C was added to the solution and the whole was stirred for 140 minutes under a normal pressure 
in a hydrogen atmosphere. On completion of the reaction, the residue obtained by removing the catalyst and the solvent 
through celite filtration and distillation respectively was dissolved in 5 ml of anhydrous methanol. Then, 42.2 mg of 
2-imidazolecarobxyaldehyde was added to the solution, followed by cooling to 0°C. Subsequently, 27.7 mg of sodium 
borohydride was added to the solution and the whole was stirred for 30 minutes at 0°C and for 1 hour at room tem- 
25 perature. On completion of the reaction, a solvent was distilled off and the residue was then purified by means of silica 
gel column chromatography (12 g, chloroform/methanol = 10/1), and 108.1 mg of the above-mentioned compound was 
obtained as a white solid product. 

iH-NMR(500MHz,DMSO-d 6 ): 8=1.39 (9H,s), 1.42-1.56 (2H,m), 1.72-1.82 (2H,m), 3.68 (2H,s), 4.12-4.17 (2H,m), 
4.43-4.51 (5H,m), 4.75-4.76 (2H ,m),5.29-5.31(2H,m),7.30-7.31(2H,m) l 7.44-7.55(5H,m),7.83-7.86 (3H,m),7.92-7.95 
30 (1 H,m), 8.04-8.06(1 H,m),8.48-8.56(2H,m). 

Synthesis Example 35-2: Synthesis of (S)-2-(4-((1 -methyl imidazol -2-ylmethyl) aminomethyl) benzoylamino)- 
5-((imidazol-2-yl methyl) amino) valerate 1-naphthalenemethylamide [Compound No. 36] 

35 [0205] 104.2 mg of the compound obtained in Synthesis Example 35-1 was dissolved in 2 ml of methanol and then 
2 ml of a 4 mol/l hydrochloric acid/dioxane was added to the solution, followed by stirring for 2 hours at room temper- 
ature. On completion of the reaction, the solvent was distilled off. Subsequently, it was dissolved in 4 ml of anhydrous 
methanol, and then 89.3 uJ of triethyiamine and 29.4 mg of 1-methyl-2-imidazole carboxyaldehyde were added to the 
solution and the whole was stirred for 1 2 hours at room temperature. After the solvent was distilled off, 4 ml of anhydrous 

40 methanol was added thereto and the whole was cooled to 0°C. Then, 13. 5 mgofsodiumborohydride was added to the 
solution and the whole was stirred for 85 minutes while being gradually returned to room temperature. On completion 
of the reaction, the solvent was distilled off and the residue was purified by means of silica gel column chromatography 
(10 g, chloroform/methanol = 1/1). After the resuitant compound was dissolved in 2 ml of a 1 mol/l hydrochloric acid, 
water was distilled off. Consequently, 34.7 mg of hydrochloride of the above-mentioned compound was obtained as a 

45 white solid product. 

MS(FAB,Pos.):m/z=579[M+1] + 
1 H-NMR(500MHz,DMSO-d 6 ):5=1 .74-^ 
7.84-7.86(1 H,m),7.94-8 .08(4H,m),8.69-8.72(2H,m). 

50 Synthesis Example 36: Production of (S)-2-(4-((imidazol-2-yl methyl) aminomethyl) benzoylamino)- 
5-((1-methylimidazol-2-yl methyl) amino) valerate 1-naphthalenemethylamide [Compound No. 37] 

Synthesis Example 36-1: Synthesis of (S)-2-((N-Boc-aminomethyl) benzoylamino)-5-((1-methylimidazol-2-ylmethyl) 
amino) valerate 1-naphthalenemethylamide (Compound XXI-3) 

55 

[0206] 255.2 mg of the compound obtained in Synthesis Example 29-1 was dissolved in 10 ml of methanol, and then 
170 mg of 10% Pd-C was added to the solution and the whole was stirred for 120 minutes under a normal pressure in 
a hydrogen atmosphere. On completion of the reaction, the residue obtained by distilling off removing the catalyst and 
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the solvent through celite filtration and distillation respectively was dissolved in 8 ml of anhydrous methanol Then 
52.8 mg of 1-methyl-2-imidazole carobxyaldehyde was added to the solution, followed by cooling to 0°C. Subsequently' 
30.2 mg of sodium borohydride was added to the solution and the whole was stirred for 5 minutes at 0°C and for 45 
minutes at room temperature. On completion of the reaction, the solvent was distilled off and the residue was then 
purified by means of silica gel column chromatography (1 3 g, chloroform/methanol = 1 0/1 ), and 1 1 7.4 mg of the above- 
mentioned compound was obtained as a white solid product. 
MS (FAB.Pos.) :m/z=598 [M+1] + 

l H ;^™ MH ! Z ' DMSO " d6) : 5=1 - 39 (9H ' S) ' 1 - 73 - 181 (2H ' m >' 3 57 (3H,8).4.16-4.17(2H.m),4.4S4.49(3H I m). 
4.71^79(2H,m),5.22(1H.t,J= 5.6Hz), 6.70 (1H,d,J=1.0Hz), 6.75 (1H,d,J=1.0Hz), 7.00 (1H,d,J=1.0H z),7.06(1Hd 

J-1.0Hz),7.29-7.31(2H,m),7.44-7.49(3H,m),7.82-7.85(3H,m).7.92-7.96(2H,m),8.04-8.07(2H,m),8.46-8.48(1H,m), ' ' 
8.53 -8.56(1 H,m). 

Synthesis Example 36-2: Sy nthesis of (S)-2-(4-((imidazol-2-yl methyl) aminomethyl) benzovlamino)- 
5-((1- methylimidazol-2-y[ methyl) amino) valerate 1-naphthalenemethylamide [Compound No. 371 

[0207] 114.4 mg of the compound obtained in Synthesis Example 36-1 was dissolved in 2 ml of methanol and then 
2 ml of a 4 mol/l hydrochloric acid/dioxane was added to the solution, followed by stirring for 2 hours at room temper- 
ature. On completion of the reaction, the solvent was distilled off. Subsequently, it was dissolved in 4 ml of anhydrous 
methanol, and then 95.8 nl of triethylamine and 22.0 mg of 2-imidazole carboxyaldehyde were added to the solution 
and the whole was stirred for 16 hours at room temperature. After the solvent was distilled of f 4 ml of anhydrous 
methanol was added thereto and the whole was cooled to 0°C. Then, 14.5 mg of sodium borohydride was added to 
the solution and the whole was stirred for 4.5 hours while being gradually returned to room temperature. On completion 
of the reaction, the solvent was distilled off and the residue was purified by means of silica gel column chromatography 
(10g, chloroform/methanol = 2/1). After the resultant compoundwas dissolved in 2 ml of a 1 mol/l hydrochloric acid 
water was distilled off. Consequently, 81 .3 mg of hydrochloride of the above-mentioned compound was obtained as a 
light-yellow solid product. 
MS(FAB,Pos.):m/z=579[M+1] + 

iH-NMR(500MHz,DMSO-d 6 ):6=1.77-1.91(4H,m),3.93(3H,s),4.37-4.38(2H,m),4.50-4.59(5H m) 4 73^1 77(2H m) 
7.44-7.70(1 0H,m),7.82-7 .88(1H,m),7.92-8.01(3H,m),8.06-8.08(1H,m),8.62-8.75(2H,m),10. 05-10.15 (2H,m)'. ' 

Synthesis Example 37: Pro duction of (2S)-2-(4-(N-2-picolylamino methyl) naphthoylamino)- 
5-(5, 6,7,8-tetrahydroquinolin-8-yl amino) valerate 1-naphthalenemethylamide [Compound No. 381 

Synthesis Example 37-1 : S ynthesis of N°-4-(N-Boc-aminomethyl) naphthoyl-N(-Cbz-L-ornithine 
1-naphthalenemethylamide (Compound XVIII-6) 

[0208] 209.1 mg of the compound obtained in Synthesis Example 8-6 was dissolved in 4 ml of DMF and then 91 5 
mg of WSCI hydrochloride, 54.0 mg of HOBt, and 85.5 mg of the compound obtained in Synthesis Example 25-2 were 
added to the solution and the whole was stirred for 19 hours at room temperature. On completion of the reaction the 
solvent was d.st.lled off and then the residue was dissolved in chloroform. Methanol was added to wash the residue 
and then the residue was collected through filtration, and 155.1 mg of the above-mentioned compound was obtained 
as a white frothy product. 
MS(FAB,Pos.):m/z=689[M+1] + 

iH-NMR(500MHz,DMSO-d 6 ):6=1.41(9H,s),1.48-1.62(2H,m),1.63-1.82 (2H,m),2.99-3.10(2H,m).4.52^.61(1H m) 4- 
62(2H,d,J=5.9Hz),4.81 (2H,d,J=5.9Hz),5.00(2H,s),7.28-7.39(6H,m),7.40(1H,d,J=7.3Hz), 7.45-7.49(1H m) 7 49-7 61 

I ^^^ 6 i 1 , H ; d o^ 8 ; HZ) ' 7 - 95 " 7 - 98(1 H ' m )' 807 ( 1H ' d - J=7 ' IH2 )-8-15(1H,d,J=8.1Hz),8.24(1H,d,J=8.1Hz),8.59(1H, 
Dr),o.tu(1 n,a,J=7.8Hz). 

Synthesis Example 37-2: Synthesis of N«-4-(N-2-picolylamino methyl) naphthoyl-NS-Cbz-L-orn ithine 
1-naphthalenemethylamide (Compound XXIV-1) 

[0209] 149.6 mg of the compound obtained in Synthesis Example 37-1 was dissolved in 1.5 ml of methanol and 
then 1 .5 ml of a 4 mol/l hydrochloric acid/dioxane solution was added to the solution and the whole was stirred for 2 5 
hours at room temperature. On completion of the reaction, it was concentrated and dried under reduced pressure 
Then, 70.0 mg of the compound was dissolved in 2.8 ml of methanol, and furthermore 48.0 ul of triethylamine and 12 0 
Ul of 2-pyr.dinealdehyde were added to the solution and the whole was stirred for 1 hour at room temperature On 
completion of the reaction, the solvent was distilled and the residue was dried under reduced pressure Subsequently 
6.5 ml of anhydrous methanol was added thereto and the whole was cooled to 0°C. Then, 22.8 mg of sodium borohy- 
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dride was added to the solution and the whole was stirred for 15 minutes at room temperature. On completion of the 
reaction, it was concentrated and the residue was then purified by means of silica gel column chromatography (3.5 g, 
chloroform/methanol 20/1 ) t and 40.4 mg of the above-mentioned compound was obtained as a white frothy product 
• MS(FAB,Pos.):m/z=680[M+1] + 
5 iH-NMR(500MHz,DMSO-d 6 ): 5=1. 52-1. 58(2H f m),1.70-1.78(2H,m),3.02 (2H,m),3.89(2H,s),4.21(2H,s),4.53-4-.59(1H, 
m),4.81(2H,d.J=4.9Hz ),4.99(2H l s)J.21>7.40(7H,m),7.44-7.52(3H,m),7.52-7.61(6H t m),7.78(1H,td t J=7.6 l 1.7Hz),7.86 
- * - (1H,d,J=8.1Hz),7.95-7.98(1H,m),8. 09(1H t d,J=7.1Hz),8.21(1H,d t J=8.3Hz),8.23(1H,d,J=8.5Hz),8.47(1 H,d.J=5.6Hz), 
8.56 (1H,U=5.6Hz), 8.64 (1H,d,J=7.8Hz). 

10 Synthesis Example 37-3: Synthesis of (2S)-2-(4-(N-2-picolylamino methyl) naphthoylamino)- 

S-CS.ej.S-tetrahydroquinolin-S-yl amino) valerate 1-naphthalenemethylamide [Compound No. 38] 

[0210] 32.7 mg of the compound obtained in Synthesis Example 37-2 was dissolved in 1 .5 ml of a dioxane/water (= 
8/2) solution, and then 32.4 mg of 10% palladium-carbon was added to the solution and the whole was stirred for 24 
15 hours at room temperature in a hydrogen atmosphere. On completion of the reaction, the catalyst was removed through 
celite filtration, and the solvent was then distilled off under reduced pressure, and 24.9 mg of a crude product was 
obtained. The product was dissolved in 0.5 ml of methanol, and then 7.9 mg of 5,6,7,8-tetrahydroquinolin-8-one and 
4.7 mg of sodium cyanoborohydride were added to the solution. 

[0211] Subsequently, the pH of the solution was adjusted to about 4 to 5 by the addition of seven drops of acetic 
20 acid. Then, the solution was stirred for 1 5.5 hours at room temperature. On completion of the reaction, the solvent was 
distilled off and the residue was then purified by means of silica gel column chromatography (5 g, chloroform/methanol 
= 10/2). After that, a 1mol/l hydrochloric acid was added to the purified residue, and then the solution was concentrated 
and dried under reduced pressure, and 9.7 mg of the above-mentioned compound was obtained as a white solid 
product. 

25 MS(FAB,Pos.):m/z=677[M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ): 8=1 .62-2.01 (7H,m),2.30-2.40(1 H,m),2.78-2.88(2H,m),2.95-3.03(1 H,m),3. 04-3. 22(1 H, 
m),4.47(3H,m),4.61-4. 70(1 H,m),4.79(2H,s) l 4.83(1H,d,J=15.6,5.6Hz),4.85(1H,dd I J=1 5.6 , 5.6Hz), 7.37-7.42 (1H,m), 
7.47-7.51 (2H,m), 7.52-7.64 (5H,m), 7.67-7.73 (3H,m), 7.80 (1H,d,J=7.1Hz), 7.88 (1H,d,J=8.1Hz), 7.93 (1H,td,J 
=7.6,1. 7Hz), 8.07-8.13 (1H,m), 8.26-8.33 (2H,m), 8.49 (1H,d,J=4.6Hz ), 8.71 (1H,d,J=4.8Hz), 8.76 (1H,brs), 8.87 (1H, 

so d,J=7.8Hz), 9.10 (2H, br),9.80(2H,br). 

Synthesis Example 38: Production of (2S)-2-(4-((N-imidazol-2-yl methyl) aminomethyl) benzoylamino)- 
S-fS^^S-tetrahydro quinolin-8-ylamino) valerate 1-naphthalenemethylamide [Compound No. 39] 

35 Synthesis Example 38-1: Synthesis of N<M -(aminomethyl) benzoylamino-N 5 -Cbz-L-omithine 
1-naphthalenemethylamide (Compound XXIII-1) 

[0212] 351.2 mg of the compound obtained in Synthesis Example 29-1 was dissolved in 5 ml of chloroform, and 5 
ml of trifluoroacetic acid was added. After 1 5 minutes, the reaction solution was concentrated. The residue thus obtained 
40 was purified by means of silica gel column chromatography (10 g, chloroform/methanol = 5/1), and 363.7 mg of the 
above-mentioned compound was obtained as a light-brown solid product. 
MS(FAB,Pos.):m/z=539[M+1] + 

1 H-NMR(500MHz,CDCI 3 ) : 6=1.42-1.56 (2H,m), 1.70-1.84 (2H,m),2.96-3. 06 (2H,m), 4.08-4.13 (2H,m), 4.48^.53 (1H, 
m), 4.74^.79 (2H,m), 4.98 (2H,s), 7.26-7.37 (6H,m), 7.45-7.50 (2H,m), 7.51-7.58 (4H,m), 7.84-7 .88 (1 H,m), 7.92-7.98 
45 (3H,m), 8.05-8.09 (1 H,m), 8.20 (2H,br), 8.52-8. 59 (2H,m) . 

Synthesis Example 38-2: Synthesis of N a -(4-(N-(imidazol-2-yl methyl) aminomethyl) benzoyl)-N 8 -Cbz-L-ornithine 
1 -naphthalene methyiamide (Compound XXIV-2) 

50 [0213] 107.2 mg of the compound obtained in Synthesis Example 38-1 was dissolved in 5 ml of methanol, and then 
28 u.l of triethylamine and 19 mg of 2-imidazole carboxyaldehyde were added to the solution. After the mixture was 
stirred for 2 days, 23 mg of sodium borohydride was added thereto. After 20 minutes, a small amount of silica gel was 
added to the reaction solution and the whole was concentrated. The residue thus obtained was purified by means of 
silica gel column chromatography (5 g, chloroform/methanol = 5/1), and 72.2 mg of the above-mentioned compound 

55 was obtained as a light-yellow solid product. 
MS(FAB,Pos.):m/z=619 [M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ) : 8=1.41-1.58 (2H,m), 1.70-1.84 (2H,m), 2.97-3.05 (2H,m), 4.48-4.53 (1H,m), 4.75 (2H, 
d,J=5.6Hz), 4.98 (2H,s), 6.79 (1H,s), 7.02 (1H,s), 7.26-7.38 (6H.ni), 7.42-7.48 (4H,m) ) 7.51-7.57 (2 H,m), 7.82-7.90 
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(3H,m), 7.93-7.96 (1H,m), 8.04-8.08 (1H,m), 8.44 (1H, d,J=8.1Hz),8.51(1H,t, J=5.7Hz). 

Synthesis Example 38-3: Synthesis of (2S)-2-(4-((N-imidazol-2-yl methyl) aminomethyl) benzovlamino)- 
5-(5,6,7,8 -tetrahydro quinolin-8-ylamino) valerate 1-naphthalenemethylamide [Compound No. 391 

[0214] 71.1 mg of the compound obtained in Synthesis Example 38-2 was dissolved in 2.8 ml of dioxane and 0.7 ml 
of water, and then 35 mg of 5% Pd-C was added to the solution. The reaction solution was hydrogen-substituted, and 
after 22 hours, the reaction solution was filtrated through a glass filter G4 , followed by concentrating filtrate. The resulting 
residue was dissolved in 3.2 ml of methanol, and then 21 mg of 5,6,7, 8-tetrahydroquinolin-8-one and 28 u.l of triethyl- 
amine were added to the solution. After 19 hours, 15 mg of sodium borohydride was added to the reaction solution. 
After 1 5 minutes, a small amount of silica gel was added to the reaction solution and the mixture was then concentrated. 
The residue thus obtained was purified by means of silica gel column chromatography (2.5 g, chloroform/methanol/ 
water - 7/3/0.5), and then the resulting residue was prepared as a methanol solution, followed by the addition of a 
small amount of active carbon. Subsequently, the active carbon was separated by filtration and the filtrate was then 
concentrated. A 1 mol/l hydrochloric acid was added to the yellow syrup thus obtained for concentration, and azeo- 
tropically distilled with methanol, followed by drying under reduced pressure. Consequently, 21 .7 mg of hydrochloride 
of the above-mentioned compound was obtained as a yellow solid product. 
MS(FAB,Pos.):m/z=616[M+1] + 

1 H-NMR(500MHz,CDCI 3 ):6=1.68-2.03(5H,m),2.29-2.36(1H,m),2.50-2. 63(2H,m),2.92-3.17(2H,m),4 36-4 47(3H m) 
4.48-4.60(3H,m),4.76 (2H,d,J=5.4Hz),7.34-7.40(1 H,m),7.42-7.48(2H,m),7.50-7.56(3H,m ),7.65-7.75 (5H m) 782- 
7.89(1 H, m), 7.93-8. 08(4H,m), 8.46(1 H,t,J = 4.6Hz),8.59-8.72 (2H,m),9.06(1H,br) 

Synthesis Example 39: Pr oduction of (S)-2-(4-((N-imidazol-2-yl methyl) aminomethyl) naphthovlaminoV 
5-(2-picolylamino)valerate 1-naphthalenemethylamide [Compound No. 40] 

Synthesis Example 39-1 : Synthesis of N<M-(aminomethyl) naphthoyl amino-NS-Cbz-L-omithine 
1-naphthalenemethylamide (Compound XXIll-2) 

[0215] 291 .0 mg of the compound obtained in Synthesis Example 37-1 was dissolved in 4.4 ml of chloroform, and 
4.4 ml of trifluoroacetic acid was added to the solution. After 1 hour, the reaction solution was concentrated and'aze- 
otropically distilled with methanol, followed by drying under reduced pressure. The residue thus obtained was purified 
by means of silica gel column chromatography (10 g, chloroform/methanol = 10/1), and 306.2 mg of the above-men- 
tioned compound was obtained as a white solid product. 
MS(FAB,Pos.):m/z=589[M+1] + 

1 H-NMR(500MHz,CDCI 3 ):S=1-49-1.64 (2H,m),1.67-1.83(2H,m),3.00-3. 10(2H,m),4.57-4.63(3H,m),4.79-4 86(2H m) 
5.00(2H,s),7.28-7.39 (5H,m),7.48(1H,dd,J=7.1,8.1 Hz),7.52-7.71(6H,m),7.87(1H,d,J=8. 1 Hz),7.95-8.00(1H m) 808- 
8. 1 3(1 H,m),8.1 8(1 H,d, J=8.5Hz),8.27 (1 H,d, J=8.5Hz),8.30-8.40(2H,br),8.62(1 H,t,J=5.8Hz),8.77(1 H,d, J =7.8Hz)! 

Synthesis Example 39-2: Synthesis of N<*-4-(imidazol-2-y!methvl aminomethyl) naphthoylamino-N s - Cbz-L-ornithin e 
1 -naphthalene methylamide (Compound XXIV-3) ~~ 

[0216] 304.0 mg of the compound obtained in Synthesis Example 39-1 was dissolved in 9 ml of methanol, and then 
55 mg of 2-imidazolecarboxyaldehyde was added to the solution. After the solution was stirred for 3 days,' 59 mg of 
sodium borohydride was added thereto. After 1 hour, a small amount of silica gel was added to the reaction solution 
to concentrate. The residue thus obtained was roughly purified by means of silica gel column chromatography (10 g, 
chloroform/methanol = 10/1), and 204.4 mg of the above-mentioned compound was obtained as a light-yellow solid 
product. 

Synthesis Example 39-3: Synthesis of N<M-(imidazol-2-ylmethyl aminomethyl) naphthoylamino-L-ornithine 
1-naphthalenemethyl amide (Compound XXV- 1) " J ~ " 

[0217] A mixture solution of 1.75 ml of trifluoroacetic acid, 0. 49 ml of thioanisole, and 0.44 ml of m-cresol was added 
to 70.0 mg of the compound obtained in Synthesis Example 39-2. After 30 minutes, the reaction solution was concen- 
trated, followed by the addition of water. Then, the solution was made acidic with a small amount of hydrochloric acid. 
The aqueous solution was washed with chloroform and then a water layer was concentrated, and 112.5 mg of the 
above-mentioned compound was obtained as a white solid product. 
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Synthesis Example 39-4: Synthesis of (S)-2-(4-((N-imidazo)-2-yl methyl) aminomethyl) naphthoylamino)- 
5-(2-ptcofy1amino) valerate 1-naphthalenemethytamide [Compound No. 40] 

* [0218] 56 mg of the compound obtained in Synthesis Example 39-3 was dissolved in 1.4 ml of methanol, and then 
5 7 uJ of pyridine-2-aldehyde and 11 uJ of triethylamine were added to the solution. After 17.5 hours, 6 mg of sodium 
borohydride was added to the reaction solution and the whole was stirred for 2 hours. The reaction solution was con- 
centrated by the addition of a small amount of silica gel. The residue thus obtained was purified by means of silica gel 
column chromatography (1 g, chloroform/methanol /water = 7/3/0.5). Then, a 1 mol/l hydrochloric acid was added to 
the above-mentioned compound thus obtained, followed by concentrating and drying so as to be solidified. Conse- 
10 quently, 8.3 mg of hydrochloride of the above-mentioned compound was obtained as a light-brown solid product. 
MS(FAB,Pos.):m/z=626[M+1] + 

1 H-NMR(500MHz,CDCI 3 ): 8=1. 78-1. 97(4H,m),2.47-2.60(4H,m),3.00-3. 12 (2H,m), 4.31 (2H,t,J=5.6Hz),), 4.57-4.67 
(3H,m), 4.78-4.90 (3H,m) , 7.44-7.78 (12H,m), 7.74-8.00 (4H,m), 8.10-8.14 (1H,m), 8.28 (1H,d,J =9.3Hz), 8.33 (1H,d, 
J=8.5Hz), 8.64 (1H,d,J=4.9Hz), 8.73 (1H,t,J=5.6 Hz), 8.88 (1H,d,J=8.1Hz), 9.29 (2H,br). 

15 

Synthesis Example 40: Production of (2S)-2-(4-((N-imidazol-2-yl methyl) aminomethyl) naphthoylamino)- 
5-(5,6,7,8-tetrahydro quinolin-8-ylamino) valerate 1-naphthalenemethylamide [Compound No. 41] 

[0219] 13.7 mg of the compound obtained in Synthesis Example 39-4 was dissolved in 0.69 ml of methanol, and 
20 then 5.7 mg of 5,6,7,8-tetrahydroquinolin-8-one, 69uJ of acetic acid, and 4.8 mg of sodium cyanoborohydride were 
added to the solution. After 2 days, the reaction solution was concentrated. The residue thus obtained was purified by 
means of silica gel column chromatography (0.5 g, chloroform/methanol/water = 7/3/0.5). Subsequently, a 1 mol/l 
hydrochloric acid was added to the resulting residue, followed by concentrating and drying so as to be solidified. Con- 
sequently, 8.2 mg of the above-mentioned compound was obtained as a white solid product. 
25 MS(FAB,Pos.):m/z=666[M+1] + 

iH-NMR(500MHz,DMSO-d 6 ):5=1.74-2.08(8H,m),2.79-2.88(2H,m),2.94-3.19(2H,m),4.43-4.5,0(1H,m),4.57 
m),4.79-4.90(4H,m),7. 37-7.77(12H,m),7.79-7.91(2H,m),7.96-8.00(1 H,m),8.09-8.13(1H,m ),8.28-8.34(2H,m),8.49 
(1H,d,J=4.6Hz),8.70-8.77(1H,m) t 8.87(1H, d,J=7.1Hz), 9.08(2H,brs). 

30 Synthesis Example 41: Production of (S)-2-((4-quanidinomethyl benzoyl) amino)-5-(N-2-picolylamino) valerate 
1 -naphthalene methylamide [Compound No. 42] 

Synthesis Example 41-1: Synthesis of 4-(N-Cbz aminomethyl) benzoic acid (Compound XVIM) 

35 [0220] 5 mg of commercially available 4-aminomethyl benzoic acid was dissolved in 33 ml of a 1 mol/l sodiumhy- 
droxide aqueous solution. Under stirring at room temperature, 5.2 ml of benzylchloroformate, and 40 ml of a 1 mol/l 
sodium hydroxide aqueous solution were gradually added to the solution at the same time. After 3 hours, a 1 mol/l 
hydrochloric acid was added to the reaction solution to adjust the pH thereof to pH = 3. A precipitated product was 
filtrated through a glass filter G4. Then, filtrate was washed with water, and with hexane, followed by drying under 

40 reduced pressure. Consequently, 8.162 g of the above-mentioned compound was obtained as a white solid product. 
1 H-NMR(500MHz,DMSO-d 6 ) :5=4.26 (2H,d,J=6.3Hz), 5.05 (2H,s), 7.30-7. 40 (7H,m), 7.88 (2H,d,J=8.3Hz), 7.91 (1H, 
t,J=6.3Hz). 

Synthesis Example 41-2: Synthesis of N<H4-(N-Cbz) aminomethyl benzoyl )-L-omithine 1-naphthalenemethylamide 
45 (Compound XX-1) 

[0221] 350 mg of the compound obtained in Synthesis Example 23-2 was dissolved in 7 ml of DMF, and then 265.0 
g of WSCI hydrochloride, 169 mg of DMAP, and 276.0 mg of the compound obtained in Synthesis Example 41-1 were 
added to the solution and the whole was stirred for 24 hours at room temperature. On completion of the reaction, the 

50 solvent was distilled off and the residue was then dissolved in chloroform, followed by washing with a 1 mol/l hydrochloric 
acid and a saturated sodium hydrogencarbonate solution, and drying with sodium hydrogensulfate. The solvent was 
distilled off and the residue was then purified by means of silica gel column chromatography (20 g, chloroform/methanol 
= 10/1). 130 mg of the purified product was dissolved in 2.6 ml of methanol, and then 2.6 ml of a 4 mol/l hydrochloric 
acid/dioxane solution was added to the solution and the whole was stirred for 70 minutes at room temperature. On 

55 completion of the reaction, the solvent was distilled off and the residue was dried under vacuum, and 147 mg of hy- 
drochloride of the above-mentioned compound was obtained as a white solid product. 
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S ynthesis Example 41-3: Synthesis of (S)-2-((4-(N-Cbz) amino methylbenzoyl) amino>5-(2-picolylamino) valerat e 

1 - naphthalene methylamide (Compound XXI-4-1) 

[0222] 0.15 g of the compound obtained in Synthesis Example 41-2 was dissolved in 3.0 ml of methanol, and then 
0.02 g of 2-pyridinealdehide, 0.04 g of sodium cyanoborohydride, and 0.02 g of triethylamine were added to the solution. 
Liquidity of the reaction solution was adjusted to about pH = 5 using acetic acid, and then the solution was stirred for 
48 hours at room temperature, followed by concentrating and drying the reaction solution. It was then purified by means 
of silica gel column chromatography (15 g, chloroform/methanol = 10/1), and 0.05 gof the above-mentioned compound 
was obtained as a colorless oily product. 
MS(FAB,Pos.):m/z=630[M+1] + 

1 H-NMR(500Mz,DMSO-d 6 ) : 6=1 .52-1 .62 (2H,m), 1 .78-1 .85 (2H,m), 2.64 (2 H,m), 3.90 (2H,brs), 4.26 (2H d) 4 49 (1 H 
m), 4.75 (2H.ni), 5.05 (2H,s) , 7.27 (2H,m), 7.33 (2H,d), 7.36 (4H,m), 7.38 (1 H,m), 7.46 (2H,m), 7.53 (2H,m),' 7.75 (1 H 
m), 7.84 (3H,m), 8.05 (1 H,m), 8.50 (1 H,m), 8.53 (2H,m). 

Synthesis Example 41-4: Synthesis of (S)-2-((4-(N-Cbz) amino methylbenzoyl) amino)-5-(N-Boc- 

2- picolylaminomethyl) valerate 1-naphthalenemethylamide (Compound XXl-4-2) 

[0223] 0.05 g of the compound obtained in Synthesis Example 41-3 was dissolved in 1.0 ml of DMF and 0.01 g of 
triethylamine, followed by dropping at room temperature and stirring for 1.5 hours. The reaction solution was concen- 
trated and dried, and then chloroform was added to the residue, followed by washing with a saturated ammonium 
chloride aqueous solution. An organic layer was concentrated and dried, and was then purified by means of column 
chromatography (6 g, chloroform/methanol = 30/1), and 0.04 g of the above-mentioned compound was obtained as a 
colorless oily product. 
MS(FAB,Pos.):m/z=730[M+1] + 

1 H-NMR(500Mz,DMSO-d 6 ): 5=1.24,1.35 (9H,2s), 1.50 (1H,m), 1.59 (1H,m) ,1.73(2H,m),3.21(1H,m),3.32(1H brs) 
4.25(2H,d),4.36,4.40(2H,2 s),4.48(1H,m),4.73(2H,d),5.05(2H,s),7.15(1H,d),7.23(1H,m),7.3 3(3H,m),7.37(4H,m) 7 45 
(2H,m),7.53(2H,m),7.73(1H,m),7.84(3H,m ),7.93(2H,m),8.47(2H,m),8.53(1H,m). 

Synthesis Example 41-5: Synthesis of ( S)-2-((4-aminomethyl benzoyl) amino V5-(N-Boc-2-picolylaminomethyl) 
valerate 1-naphthalenemethylamide (Compound XXII-1) " 

[0224] 0.02 g of the compound obtained in Synthesis Example 41-4 was dissolved in 0.5 ml of methanol, and then 
0.02 g of 10% Pd-C was added to the solution in a nitrogen atmosphere and the whole was stirred for 2 hours at room 
temperature in a hydrogen atmosphere. On completion of the reaction, the catalyst was separated by filtration, and 
then the solvent was concentrated and dried under vacuum, and 0.01 g of the above-mentioned compound was ob- 
tained as a colorless oily product. 

Synthesis Example 41-6: Synthesis of (S)-2 - ((4-quanidinomethyl benzoyl) amino)-5-(2-picolylaminomethvl) valer ate 
1 -naphthalene methylamide fCompound No. 42] 

[0225] 0.01 g of the compound obtained in Synthesis Example 41-5 was dissolved in 0.3 ml of DMF, and then 0.01 
g of^dimethyl pyrazolecarboxyamidine nitrate was added to the solution. Then, the reaction solution was adjusted to 
pH - 8 by triethylamine and was stirred for 3 days. After the reaction solution was concentrated, chloroform was added 
thereto and then it was washed with a saturated sodium hydrogencarbonate aqueous solution. Furthermore, an organic 
layer was concentrated and dried under reduced pressure, and was then purified by means of column chromatography 
(5 g, chloroform/methanol/water = 7/3/0.5), and 0.01 g of a white frothy product was obtained. The product was dis- 
solved in 0.3 ml of methanol, and then 0.3 ml of a 4 mol/l hydrochloric acid/dioxane was dropped to the solution 
followed by stirring the solution for 3 hours. The reaction liquid was concentrated and dried under reduced pressure 
and 0.01 g of a crude reaction product was obtained. Then, it was purified by means of column chromatography (0 5g 
chloroform/methanol/water=7/3/0.5). Subsequently, a 1 mol/l hydrochloric acid was added to the product, and then the 
product was concentrated, and 0.01 g of hydrochloride of the above-mentioned compound was obtained as a white 
frothy product. 

MS(FAB,Pos.):m/z=538[M+1] + 

1 H-NMR(500Mz,DMSO-d 6 ) : 8=1.75-1.87 (4H,m), 2.98 (2H,brs), 4.29 (2H,s ), 4.46 (2H,d), 4.55 (1H m) 4 76 (2H d) 
7.40-7.45 (5H,m), 7.50-7.59 (3H,m), 7.84-7.90 (2H,m), 7.93-7.97 (3H,m), 8.06 (1H,m), 8.61 (1H,m), 8 .66(1 H,brs),9'.22 
(2H,brs). 
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Synthesis Example 42: Production of N^^-tN^-picolylamino methyl) benzoy1)-L-arq in ine 1 -naphthalenemethylamide 
[Compound No. 43] 

Synthesis Example 42-1: Synthesis of N^Fmoc-NQ-Pmc-L-arginine 1 -naphthalenemethylamide (Compound XXVI M) 

5 

[0226] 301.4 mg of commercially available No-Fmoc-N^Pmc-L-arginine was dissolved in 6.0ml of DMF, and then 
132.1 mg of WSCI hydrochloride and 90.3 mg of HOBt were added and dissolved in the solution. Then, 98.0 p\ of 
1-naphthalenemethylamine was added to the solution and the whole was stirred for 20 hours at room temperature. On 
completion of the reaction, the solvent was distilled off. The residue was purified by means of silica gel column chro- 
10 matography (30 g, chloroform/methanol = 20/1), and 259.7 mg of the above-mentioned compound was obtained as a 
white frothy product. 
MS (FAB.Pos.) :m/z=788[M+1] + 

iH-NMR(500MHz,CDCI 3 ) : 6=1.24 (6H,s), 1.4-1.5 (2H,m), 1.6-1.7 (3H,m), 1.75-1.84 (1H f m), 2.05 (3H,s), 2.44 (3H,s), 
2.47 (3H,s), 2.50 (2H,t,J= 6.8Hz), 3.0-3.2 (2H,m), 4.00 (1H,t,J=7.1Hz), 4.21 (2H,d,J=7.1Hz), 4. 2^4.3 (1H,m), 4.69 (1H, 
15 dd,J=13.4,5.3Hz), 4.81 (1 H,dd,J=1 3.4,5.3Hz) , 5.9-6.2 (3H,brs), 6.04 (1 H,brs), 7.15-7.5 (11 H,m), 7.65 (1 H,d,J=8.1 Hz), 
7.70(2H,d, J=7.6Hz),7.91 (1 H,d, J=7.8Hz). 

Synthesis Example 42-2: Synthesis of N;N<*- (4-(N-Boc-N-2-picolyl aminomethyl) benzoyl)-N G -Pmc-L-arginine 
1-naphthalenemethyl amide (Compound XXIX-1) 

20 

[0227] 200 mg of the compound obtained in Synthesis Example 42-1 was dissolved in 4.0 ml of DMF, and then 0.4 
ml of diethylamine was added to the solution and the whole was stirred for 30 minutes at room temperature. On com- 
pletion of the reaction, the solvent was distilled off and the residue was dried by a vacuum pump. It was dissolved in 
4 ml of DMF, and then 86.3 mg of WSCI, 51.5 mg of HOBt, and 131.2 mg of the compound obtained in Synthesis 
25 Example 1-2 were added to the solution and the whole was stirred for 3.5 hours at room temperature. On completion 
of the reaction, the solvent was distilled off. The residue was purified by means of silica gel column chromatography 
(5g, chloroform/methanol = 25/1), and a 127.1 mg of the above-mentioned compound was obtained as white frothy 
product. 

MS(FAB,Pos.):m/z=904[M+1] + 

30 1H-NMR(500MHz,CDCI 3 ): 5=1.28(6H,s),1.43 and 1.45(9H,brs),1 .4-1.5 (2H,m), 1.77 (2H,t,J=6.8Hz), 1.8-1.95 (2H,m), 
2.06 (3H,s), 2.46 (3H,s ), 2.47 (3H,s), 2.56 (2H,t, J=6.8Hz), 3.1-3.2 (1 H.m), 3.3-3.4 (1 H,m), 4 .44(1 H,brs), 4.48(1 H.brs), 
4.56 (2H,brs), 4.70(1 H,dd,J=15.4,5.8Hz ),4.88(1H,dd,J=15.4,5.8Hz),5.9-6.2(3H,brs),7.1-7.35(6H,m),7.3 5-7.45(4H, 
m),7.64(1H,td,J=7.6,1.7Hz),7.65-7.75(3H,m),7.8(1H,m ),7.95(1H,d,J=5.6Hz),8.52(1H,brs). 

35 Synthesis Example 42-3: Synthesis of N a (4-(N-2-picolylamino methyl) benzoyl) L-arginine 1 -naphthalenemethylamide 
[Compound No. 43] 

[0228] 90.2 mg of the compound obtained in Synthesis Example 42-2 was dissolved in 0.45 ml of chloroform, and 
0.45 ml of trifluoroacetic acid was added to the solution and the whole was stirred for all overnight at room temperature. 
40 On completion of the reaction, the solvent was distilled off and the residue was then purified by means of silica gel 
column chromatography (10 g, chloroform/methanol/water = 7/3/0.5) . Subsequently, a 1 mol/l hydrochloric acid aque- 
ous solution was added to the purified product and the whole was azeotropically co-distilled, and 16.4 mg of hydro- 
chloride of the above-mentioned compound was obtained as a white solid product. 
MS(FAB,Pos.):m/z=538[M+1] + 

45 iH-NMR(500MHz,DMSO-d 6 ): 6=1.4-1.6 (2H,m), 1.7-1.8 (1H,m), 1.8-1.9 (1 H,m), 3.1-3.2 (2H,m), 4.31 (2H,s), 4.54 
(2H,dd,J=14.0,5.6Hz),4.77 (2 H,d,J=5.6Hz), 7.4-7.7 (11H,m), 7.8-8.1 (7H,m), 8.4-8.55 (3H,m), 9.5-9.7 (2H,brs). 

Synthesis Example 43: Production of N a (4-(N-2-picolylamino methyl) naphthoyl)-L-arginine 
1 -naphthalenemethylamide [Compound No. 44] 

so 

Synthesis Example 43-1 : Synthesis of methyl 4-(N-Boc-N-2-picolyl aminomethyl) -1-naphthalenecarboxylate 
(Compound VI-8) 

[0229] 1.500 g of the compound obtained in Synthesis Example 17-3 was dissolved in 30 ml of DMF, and then 750.9 
55 mg of potassium carbonate and 1 .63 ml of 2-picolylamine were added to the solution and the whole was stirred for 1 2 
hours at room temperature. On completion of the reaction, the solvent was concentrated and dissolved in chloroform, 
followed by washing with distilled water. It was dried with anhydrous sodium sulfate, and the solvent was then distilled 
off. Subsequently, it was dried under reduced pressure, and 1 .87 g of a crude product was obtained as an orange oily 
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product. This product was dissolved in 30 ml of DMF, and then 1.5 ml of triethylamine and 1.85 ml (8.06 mmol) of di- 
t-butyldicarbonate were added to the solution and the whole was stirred for 22 hours at room temperature. On com- 
pletion of the reaction, the solution was concentrated and the residue was then purified by means of silica gel column 
chromatography (100 g, hexane/ethyl acetate = 3/2), and 1. 60 g of the above-mentioned compound was obtained as 
a yellow viscous oily product. 
MS(FAB,Pos.):m/z=407[M+1] + 

1 H-NMR(500MHz,CDCI 3 ) : 6=1.45(9H t s) ,4.00 (3H,s) ,4.43 and 4.61(2H, 2s),5.04 and 5.11(2H,2s),7.10-7.33(2H,m), 
7.34-7.40(1 H,m),7.52-7.65(3H,m),8.00-8.23(2H,m),8.51 (1 H,d, J=4.4Hz),8.91 -8.96(1 H,m). 

Synthesis Example 43-2: Synthesis of 4-(N-Boc-N-2-picolylamino methyl >-1 -naphthalene carboxylic acid (Compound 



[0230] 1.60 g of the compound obtained in Synthesis Example 43-1 was dissolved in 16 ml of THF and 16 ml of 
methanol, and then 16 ml of a 1 mol/l sodium hydroxide aqueous solution was added to the solution and the whole 
was stirred for 1 6 hours at room temperature. On completion of the reaction, the solvent was distilled off and the residue 
was dissolved in distilled water, followed by precipitating under acidic conditions with a 1 mol/l hydrochloric acid. A 
precipitated solid product was collected through filtration and dried, and 1.3537 g of the above-mentioned compound 
was obtained as a white solid product. 
MS(FAB,Pos.):m/z=393[M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ): 5=1.33 and 1.37(9H,2s) 4.41 and 4.51 (2H, 2s),5.02 and 5.07 (2H,2s), 7.19-7.28 (2H,m), 
7.36-7.45 (1H,m), 7.62 (1H,td,J=6.9,1.4Hz), 7.67 (1H,td,J=6.9,1.4Hz), 7.75 (1 H,td,J=7.6, 1.8Hz),8.09-8 23(2H m) 8 51 
(1H,brs),8.91(1H,d,J=7.8Hz). ' ' " 

Synthesis Example 43-3: Synthesis of N a -(4-(N-Boc-N-2-picolyl aminomethyl) naphthoyl)-N G -Pmc-L-arginine 
1-naphthalenemethyl amide (Compound XX IX- 2) " ^ 

[0231] 253.4 mg of the compound obtained in Synthesis Example 42-1 was dissolved in 5 ml of DMF, and then 0.5 
ml of diethylamine was added to the solution and the whole was stirred for 4 hours at room temperature. On completion 
of the reaction, the solvent was distilled off and the residue was dried under vacuum. It was dissolved in 5 ml of DMF, 
and then 91.8 mg of WSCI hydrochloride, 54.1 mg of HOBt, and 141.2 mg of the compound obtained in Synthesis 
Example 43-2 were added to the solution and the whole was stirred for 17 hours at room temperature. On completion 
of the reaction, the solvent was distilled off and the residue was dissolved in chloroform, followed by washing with a 1 
mol/l hydrochloric acid, a 1 mol/l sodium hydroxide aqueous solution, and a saturated salt solution, and further washing 
with anhydroussodiumsulfate. After the solution was concentrated under reduced pressure, the residue was purified 
by means of silica gel column chromatography (15 g, chloroform/methanol = 30/1) , and 252.5 mg of the above-men- 
tioned compound was obtained as a yellow viscous oily product. 
MS(FAB,Pos.):m/z=954[M+1] + 

1 H-NMR(500MHz,CDCI 3 ) : 5=1.28 (6H,s), 1.44 and 1.49(9H,2s),1.52-1.65(2H,m), 1.70-1.82(3H,m), 1.83-1. 98(1 H,m), 
2.05(3H,s), 2.44 and 2.45(6H,2s), 2.54(2H,t,J=6.6Hz), 3.10-3.33(2H,m),4.37 and 4.51(2H, 2s),4.69-4.91(3H m) 4 96 
and 5.00(2H,2s),6.14(3H,br),7.08-7.16 (2H,m), 7.20-7.35 (3H,m), 7.37-7.57 (6H,m), 7.58-7.61 (1H,m), 7.69 (1 H d 
J=8.1Hz), 7.77-7.82 (1H,m), 7.97 (1H,br), 8.10-8.21 (2H,m), 8.49 (1H,br). 

Synthesis Example 43-4: Synthesis of N<M4-(N-2-picolylamino methyl) naphthoyl)-L-arginine 
1-naphthalenemethylamide [Compound No. 441 

[0232] 119.7 mg of the compound obtained in Synthesis Example 43-3 was dissolved in 1.2 ml of chloroform and 
the solution was cooled to 0°C, and then 1.2 ml of trifluoroacetic acid was added to the solution and the whole was 
stirred 4 hours at room temperature. On completion of the reaction, the solvent was distilled off and the residue was 
dried by a vacuum pump. The residue was purified by means of silica gel column chromatography (5 g, chloroform/ 
methanol/water = 7/3/0.5) and a fraction was concentrated. Then, it was dissolved in a 1 mol/l hydrochloric acid and 
concentrated. After the solution was azeotropically distilled with water, a solid product was washed with ether, and 25.5 
mg of the above-mentioned compound was obtained as a white solid product. 
MS(FAB,Pos.):m/z=588[M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ) : 5=1.53-1.70 (2H,m), 1.70-1.80 (1H,m), 1.80-1.92 (1H,m), 3.09-3.20 (2H,m), 4.47 (2H, 
s), 4.55-4.70 (1H,m), 4.78 (2H ,s), 4.80-4.95 (2H,m), 6. 8 (1H,br), 7.40 (2H,br), 7.46-7.50 (2H,m), 7. 54-7.64 (5H m)' 
7.67-7.72 (2H,m), 7.80 (2H,d,J=7.3Hz), 7.87 (1H,d,J= 8.3Hz), 7.93 (1 H,td,J=7.8,1 .7Hz), 7.96-7.99 (1H,m), 8.11-8.13 
(1H,m ), 8.26 (1H,d,J=8.5Hz), 8.30 (1 H,d,J=8.5Hz), 8.71 (1 H,d,J=4.9Hz), 8. 74 (1 H,t,J=5.9Hz), 8.85 (1H d J=7 8Hz) 
9.84(2H,br). 
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Synthesis Exampie 44: Production of N^-UN-imidazol^-yf methyl) aminomethyl) naphthoy1)-L-arginine 
1-naphthaienemethyl amide [Compound No. 45] 

* Synthesis Exampie 44-1: Synthesis of NM4-((N-Boc-N-imidazol - 2 -yl methyl) aminomethyl) naphthoy1)-N G -Pmc-L- 
5 arginine 1-naphthalenemethylamide (Compound XXlX-3) 

" * [0233] 110.0 mg of the compound obtained in Synthesis Example 42-1 was dissolved in 2.2 ml of DMF, and then 
0.22 ml of diethylamine was added to the solution and the whole was stirred for 2 hours at room temperature. On 
completion of the reaction, the solvent was distilled off and the residue was dried under vacuum. The resultant was 

10 dissolved in 2 ml of DMF, and then 40.0 mg of WSCl hydrochloride, 22.5 mg of HOBt, and 53.3 mg of the compound 
obtained in Synthesis Example 17-4 were added to the solution and the whole was stirred for 17 hours at room tem- 
perature. On completion of the reaction, the solvent was distilled off and the residue was dissolved in chloroform, 
followed by washing with a 1 mol/l hydrochloric acid, a 1 mol/l sodium hydroxide aqueous solution, and a saturated 
salt solution, and further washing with anhydrous sodiumsulfate. After the resultant was concentrated under reduced 

15 pressure, the residue was purified by means of silica gel column chromatography (7 g, chloroform/methanol = 25/1), 
and 59.7 mg of the above-mentioned compound was obtained as a yellow viscous oily product. 
MS(FAB,Pos.):m/z=943[M+1] + 

1 H-NMR(500MHz,CDCI 3 ):5=1 .28(6H,s),1 .49(9H,s), 1 .50-1 .70(2H,m), 1 .76(2H,t, J=6.8Hz),1 .70-1 .81 (1 H,m),1 .83-1 .97 
(1H,m),2.06(3H,s), 2.45 and 2.46(6H,2s),2.55(2H,t,J=6.6Hz),3.08-3.30(2H,m),4.25 (2H,s),4.70-4.80(2H,m),4.81^.95 
20 (3H,m),6.17(3H,br),6.87(2H,s) ,7.18(1 H,d t J=7.3Hz),7.31(1H,tJ=7.8Hz),7.36-7.51(7H,m),7.65-7. 78(1H,m),7.71(1H,d, 
J=8.1Hz)J.80-7.83(1H,m),7.93-8.00(1H,m), 8.13 (1H,d,J=8.5Hz). 

Synthesis Example 44-2: Synthesis of N a -(4-((N-imidazol-2-yl methyl) aminomethyl) naphthoylH-arginine 
1-naphthalenemethyl amide [Compound No. 45] 

25 

[0234] 53.7 mg of the compound obtained in Synthesis Example 44-1 was dissolved in 1 ml of chloroform, and the 
solution was cooled to 0°C, and then 1 ml of trifluoroacetic acid was added thereto and the whole was stirred 5 hours 
at room temperature. On completion of the reaction, the solvent was distilled off and the residue was dried by a vacuum 
pump. The residue was purified by means of silicagel column chromatography (2.5g, chloroform/methanol/water 
30 =7/3/0.5) and a fraction was concentrated. Then, it was dissolved in a 1 mol/l hydrochloric acid and concentrated. After 
the resultant was azeotropically distilled with water, a solid product was washed with ether, and 6.0 mg of the above- 
mentioned compound was obtained as a white solid product. 
MS(FAB,Pos.):m/z=577[M+1] + 

iH-NMR(500MHz,DMSO-d 6 +D 2 O): 8=1.53-1.70 (2H,m), 1.70-1.80 (1H,m), 1.80-1.90 (1H,m), 3.08-3.20 (2H,m), 
35 4.55-4.62 (3H,m), 4.77-4.95 (4H,m ), 7.47-7.51 (1H,m), 7.54-7.65 (5H,m), 7.66 (1H,d,J=7.3Hz), 7.71 (1H, t,J=7.1Hz), 
7.75 (1 H,d,7.3Hz), 7.89 (1 H,d,J=8.1 Hz), 7.97-8.00 (1 H,m ),8.09-8.12(1 H,m),8.22(1 H,d,J=8.5Hz),8.26(1 H,d,J=8.5Hz). 

Synthesis Example 45: Production of N tt -(2-(N-2-picolylamino methyl) pyridin-5-ylcarbonyl)-L-arginine 
1-naphthalenemethyl amide [Compound No. 46] 

40 

Synthesis Example 45-1: Synthesis of N a -(2-(N-Boc-N-2-picolyl aminomethyl) pyridin-5-ylcarbonyl)-N G -Pmc-L- 
arginine 1-naphthalenemethylamide (Compound XXIX-4) 

[0235] 116.8 mg of the compound obtained in Synthesis Example 42-1 was dissolved in 2 ml of DMF, and then 0.2 
45 ml of diethylamine was added to the solution and the whole was stirred for 2 hours at room temperature. On completion 
of the reaction, the solvent was distilled off and the residue was dried under vacuum. It was dissolved in 2 ml of DMF, 
and then 44.5 mg of WSCl hydrochloride, 24.4 mg of HOBt, and 50.1 mg of the compound obtained in Synthesis 
Example 12-3 were added to the solution and the whole was stirred for 17 hours at room temperature. On completion 
of the reaction, the solvent was distilled off and the residue was dissolved in chloroform, followed by washing with a 1 
50 mol/l hydrochloric acid, a 1 mol/l sodium hydroxide aqueous solution, and a saturated salt solution, and further washing 
withanhydroussodiumsulfate. After the resultant was concentrated under reduced pressure, the residue was purified 
by means of silica gel column chromatography (10 g, chloroform/methanol = 15/1) , and 118.0 mg of the above-men- 
tioned compound was obtained as a yellow viscous oily product 
MS(FAB,Pos.):m/z=905[M+1] + 
55 iH-NMR(500MHz,DMSO-d 6 ):5=1 .23(6H,s),1 .31 (9H,s),1 .49-1 .68(2H,m) ,1 .73(2H,t,J=6.8Hz),1 .69-1 .79(1 H,m), 

1.79-1. 90(1 H,rn),2.00(3H,s ),2.45 and 2.46(6H,2s),2.55(2H,t,J=6.6Hz),2.99-3.12(2H,m),4.47 - 4.55(1 H,m),4.52,4.56, 
4.60 and 4.65(4H,4s),4.73(1 H,dd,J=1 5.2, 5.6Hz),4.78(1 H.dd, J=1 5.2,5.6Hz),6.37(2H,br),6.67(1 H,br),7.25-7.40(3H, 
m),7.45-7.47(2H,m),7.50-7.56(2H,m),7.78(1H,td,J=7.6,1 .7Hz),7.82-7.86(1H J m) I 7.92-7.96(1H,m),8.03-8.06(1 H,m), 
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8.21 (1 H ,dd, J=-8.3,2.0Hz),8.51 (1 H,d,J=4.9-Hz),8.58(1 H,br) t 8.73(1 H,d, J=7 1 Hz) t 8.98-8.99(1 H,m). 

Synthesis Example 45-2: Synthesis of N a -(2-(N-2-picolylamino methyl) pyridin-5-ylcarbonyl)-L-arqinine 
1-naphthalenemethyl amide [Compound No. 46] 

5 

[0236] 45.0 mg of the compound obtained in Synthesis Example 45-1 was dissolved in 0.5 ml of chloroform, and the 
solution was cooled to 0°C, and then 0.5 ml of trifluoroacetic acid was added thereto and the whole was stirred 5 hours 
at room temperature. On completion of the reaction, the solvent was distilled off and the residue was dried by a vacuum 
pump. The residue was purified by means of silica gel column chromatography (2 g, chloroform/methanol/water 
10 =7/3/0.5) and a fraction was concentrated. Then, it was dissolved in a 1 mol/l hydrochloric acid and concentrated. After 
the resultant was azeotropically distilled with water, a solid product was washed with ether, and 1 0 .1 mg of the above- 
mentioned compound was obtained as a white solid product. 
MS(FAB,Pos.):m/z=539[M+1] + 

1 H-NMR (500MHz,DMSO-d 6 ):5=1 .48-1 .64(2H,m),1 .78-1 .95 (2H,m),3.09-3.19(2H,m),4.43(2H,s),4.49(2H,s),4.50-4.58 
15 (1 H,m),4.77(1 H,d, J=5.6Hz),6.90(2H,br),7.40(1 H,br),7.45-7.50(3H,m),7.52-7.57(3H,m ),7.64(1 H,d,J=8.1 Hz),7.78- 
7.88(2H,m),7.91 (1 H,td, J=7.6,1 .7Hz),7.92-7.98(1 H,m),8.05-8.1 0(1 H,m),8.39(1 H,d, J=7.1 Hz) f 8.66(1 H;d,J=4.9Hz), 
8.98 (1H,br), 9.14 (1H,br), 9.83(2H,br). 

Synthesis Example 46: Production of N^S-tN^-picolylamino methyl) thiophen-2-ylcarbonyl)-L-arginine 
20 1-naphthalenemethyl amide [Compound No. 47] 

Synthesis Example 46-1: Synthesis of N^CS-CN-Boc-N^-picolyl) aminomethyl thiophen-2-ylcarbonyl)-N G -Pmc-L- 
arginine 1-naphthalenemethylamide (Compound XXIX-5) 

25 [0237] 199.5 mg of the compound obtained in Synthesis Example 42-1 was dissolved in 4 ml of DMF, and then 0.4 
ml of diethylamine was added to the solution and the whole was stirred for 4 hours at room temperature. On completion 
of the reaction, the solvent was distilled off and the residue was dried under vacuum. It was dissolved in 2 ml of DMF, 
and then 72.9 mg of WSCI hydrochloride, 40.4 mg of HOBt, and 93.0 mg of the compound obtained in Synthesis 
Example 14-2 were added to the solution and the whole was stirred for 17 hours at room temperature. On completion 

30 of the reaction, the solvent was distilled off and the residue was dissolved in chloroform, followed by washing with a 1 
mol/l hydrochloric acid, a 1 mol/l sodium hydroxide aqueous solution, and a saturated salt solution, and further wash- 
ing with anhydrous sodium sulfate. After the resultant was concentrated under reduced pressure, the residue was pu- 
rified by means of silica gel column chromatography (10 g, chloroform/methanol = 30/1), and 142.1 mg of the above- 
mentioned compound was obtained as a light-yellow frothy product. 

35 MS(FAB,Pos.):m/z=910[M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ): (=1.2-1.6(2H,m) 1.23 (6H,s), 1.30 and 1.47 (9H,2s), 1.63-1.82 (2H,m), 1.73 (2H,t, 
J=6.8Hz), 2.00 (3H,s), 2.4 5(3H,s), 2.46 (3H,s), 2.54 (2H,t,J=6.8Hz), 2.99-3.1 0 (2H,m), 4.38-4. 45(3H,m),4.58 and 4.65 
(2H,2s), 4.73 (1H,dd,J=15.1,5.4Hz), 4.76 (1H,dd,J=15.1,5.4Hz), 6.39 (2H,brs), 6.68 (1H,brs), 7.00 (1H,d,J=12 .9Hz), 
7.18-7.24 (1H,m), 7.18-7.24 (1H,m), 7.44-7.48 (2H,m), 7.50-7. 55 (2H,m), 7.74 (1H,m), 7.77 (1 H,td,J=7.6,1 .7Hz), 

40 7.83-7.86 (1H,m), 7 .92-7.96(1 H,m),8.02-8.05(1 H,m),8.51-8.58 (3H,m). 

Synthesis Example 46-2: Synthesis of N a -(5-(N-2-picolylamino methyl) thiophen-2-ylcarbonyl)-L-arginine 
1-naphthalenemethyl amide [Compound No. 47] 

45 [0238] 121.6 mg of the compound obtained in Synthesis Example 46-1 was dissolved in 1 ml of chloroform and the 
solution was cooled to 0°C, and then 1 ml of trifluoroacetic acid was added thereto and the whole was stirred for seven 
hours at room temperature. On completion of the reaction, the solvent was distilled off and the residue was dried by a 
vacuum pump. The residue was purified by means of silica gel column chromatography (4 g, chloroform/methanol/ 
water = 7/3/0.5) and a fraction was concentrated. Then, it was dissolved in a 1 mol/l hydrochloric acid and concentrated. 

50 After the resultant was azeotropically distilled with water, a solid product was washed with ether, and 51.6 mg of the 
above-mentioned compound was obtained as a white solid product. 
MS(FAB,Pos.):m/z=544[M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ):5=1.42-1.61 (2H,m) ,1.74-1.90 (2H,m) ,3.05-3.1 9(2H,m),4.30(2H,s),4 .43-4.51 (3H,m), 
4.75(2H,d,J=5.9Hz),6.80 - 7.10(2H,brs),7.32-7.60(1 H,brs),7.36(1H,d,J=3.7Hz),7.43-7.52 (4H,m),7.52-7.57(2H,m), 
55 7.58(1 H,d,J=8.1 Hz),7.82-7.89(2H,m),7.92 (1 H,td,J=7.8,2.0Hz),7,93-7.96(1 H,m),7.99(1 H,d,J=3.7Hz),8.05-8 .08(1 H, 
m),8.66(1 H.dd, J=4.9,1 .7Hz),8.73(1 H,d, J=5.9Hz),8.81 (1 H, d,J=8.1 Hz),9.94(2H,brs). 
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Synthesis Example 47: Production of N^(4-(imidazol-2-ylmethyl) aminomethy1naphthoy1)-L-arginine 2-(3-tndoly1) 
ethylamide [Compound No. 48] 

• Synthesis Example 47-1: Synthesis of N^Fmoc-N G -Pmc-L-arginine 2-(3-indolyl) ethylamide (Compound XXVI I-2) 

5 

[0239] 0.954 g of WSCl hydrochloride was added to a anhydrous DMF (20 ml) solution of 2.000 g of commercially 
available N^Fmoc-N G -Pmc-L-arginine, 0.798 g of tryptamine and 0.673 g of HOBt, and the whole was stirred for 16 
hours, followed by distilling the solvent off. The residue was dissolved in 20 ml of chloroform and was then washed 
with 30 ml of a 1 mol/l hydrochloric acid and 30 ml of a saturated sodium hydrogencarbonate aqueous solution in 
10 sequence, followed by drying with anhydrous magnesium sulfate. A mixture obtained by distilling the solvent off was 
purified by means of silica gel column chromatography (75 g, 2% methanol/chloroform), and 1.606 g of the above- 
mentioned compound was obtained as a light-yellow solid product. 

iH-NMR(500MHz,CDCI 3 ): 5=1 .26 (6H,s), 1 .24-1 .29 (2H,m), 1 .42-1 .52 (1 H ,m), 1 .55-1 .65 (1 H,m), 1 .74 (2H,t,J=6.8Hz), 
2.09 (3H,s), 2.55 (3H,s), 2.55-2.58 (2H,m), 2.58 (3H,s), 2.91 (3H,m), 3.00-3.18 (2H,m), 3.42-3. 52 (1H,m), 3.60-3.70 
15 (1H,m), 4.00-4.08 (1H,m), 4.08 (1H,t,J=6.8Hz), 4 .25-4.32(2H,m),5.8-5.9(1H,bs),6.0-6.1(2H,bs) f 6.6-6.7(1H,bs),6 .95 
(1H,s),7.01(1H,t,J=7.3Hz),7.10(1H,t^ 
7.6Hz),7.73 (2H,d,J=7.6Hz),8.64(1 H,s). 

Synthesis Example 47-2: Synthesis of N a -(4-(N-Boc-N-imidazol-2-y1 methyl) aminomethylnaphthoyl)-N G -Pmc-L- 
20 arginine 2-(3-indolyl) ethylamide (Compound XXIX-6) 

[0240] 0.322 g of the compound obtained in Synthesis Example 47-1 was dissolved in 10 ml of anhydrous DMF, and 
then 0.059 g of diethyiamine was added to the solution and the whole was stirred for 2. 5 hours, followed by distilling 
the solvent off. Then, 0.153 g of the compound obtained in Synthesis Example 17-4 and 0.0595 g of HOBt were added 

25 to the resultant product, followed by dissolving in 1 0 ml of anhydrous DMF. Subsequently, 0.084 g of WSCl hydrochloride 
was added to the solution and the whole was stirred for 12 hours. Then, 0.5 ml of water was added to the reaction 
solution, and then the solution was concentrated. 5 ml of chloroform was added to the solution, followed by washing 
with 4 ml of a 0.25 mol/l hydrochloric acid and 4 ml of a saturated sodium hydrogencarbonate aqueous solution. After 
that, it was treated with diatomaceous earth column and the solvent was then distilled off. The mixture thus obtained 

30 was purified by means of silica gel column chromatography (5 g, 0% to 6% methanol/chloroform), and 0.0579 g of the 
above-mentioned compound was obtained as a white frothy product. 

1 H-NMR(500MHz,CDCI 3 ):5=:1 .23-1 .38(1 H,m),1 .29(6H,s),1 .45-1 .75(2H ,m),1 .52(9H,s),1 .78(2H,t,J=6.6Hz),1 .78-1 .88 
(1 H,m),2.09(3H,s), 2.55(3H,s),2.56(3H,s),2.60(2H,t,J=6.8Hz),2.90-3.00(2H,m),3.1 0 - 3.30(2H,m),3.44-3.54(1 H,m), 
3.60-3.70(1H,m),4.27(2H,s),4.58-4 .65(1H,m),4.85(1H,m),4.93(1H,d,J=15.9Hz),6.05-6.12(1H,bs),6.1 2-6.20(1 H.bs), 
35 6.80-6.96(2H,bs) > 6.99(1H,s),7.05(1H,dt J 1.5Hz,9. 3Hz),7.13(1H,t,J=7.3Hz),7.21(1H,d,J=6.3Hz),7.34(2H,d,J=7.8Hz) , 
7.44-7.52(2H,m),7.56(1 H,d,J=7.3Hz),7.97(1 H,d, J=7.3Hz),8.23(1 H,d,J=7.6Hz). 

Synthesis Example 47-3: Synthesis of N°^(4-(imidazol-2-ylmethyl) aminomethylnaphthoyl)-L-arginine 2-(3-indolyl) 
ethylamide [Compound No. 48] 

40 

[0241] A 1 ml chloroform solution of the compound (0.0499g) obtained in Synthesis Example 47-2 was cooled with 
ice, and then 0.5 ml of trifluoroacetic acid was dropped therein. After the mixture was stirred for 5 hours at room 
temperature, the solvent was distilled off, and then 3 ml of a 1 moi/l hydrochloric acid and 2 ml of chloroform were 
added thereto. An aqueous phase was separated and washed with 2 ml of chloroform and the solvent was then distilled 

45 off. A 1 mol/l hydrochloric acid methanol solution was added to the resulting residue and the solvent was then distilled 
off, followed by adding 0.25 ml of water and 5 ml of acetone to collect a solid product being generated. The sold product 
was purified by means of silica gel column chromatography (1.5 g, chloroform/methanol/32% acetic acid aqueous 
solution = 7/3/0.5). The oily product thus obtained was dissolved in a 1 ml of 1 mol/l hydrochloric acid. The solvent was 
distilled off and the residue was then dissolved in methanol. A precipitation was obtained by the addition of ethyl acetate, 

so followed by distilling the solvent off and drying under vacuum. Consequently, 0.0040 g of hydrochloride of the above- 
mentioned compound was obtained as a white solid product. 
MS(FAB,Pos.):m/z=580[M+1] + 
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Synthesis Example 48: Production of N<H4-(imidazol-2-ylmethyl) aminomethylnaphthoylR-arginine (1'S) 
-(1'-(1-naphthyl) ethyl) amide [Compound No. 491 " " ~~ ' 

XXVn^) 5 £XamP ' e 48 " 1 ' Synthesis of N ^Fmoc-N G -Pmc-L-arginine (rS)-(r-(l-naphthyl) ethyl) amide (Compound 

[0242] 0.636 g of WSCI hydrochloride was added to anhydrous DMF (13 ml) solution of 1.334 g of commercially 
available N«-Fmoc-N G -Pmc-L-arginine, 0.568 g of (S)-1-(1-naphthyl) ethylamine and 0.449 g of HOBt, and the whole 
was stirred for 16 hours, followed by distilling the solvent off. The residue was dissolved in 20 ml of chloroform and 
was then washed with 30 ml of a 1 mol/l hydrochloric acid and 30 ml of a saturated sodium hydrogencarbonate aqueous 
solution in sequence, followed by drying withanhydrousmagnesiumsulfate. Amixtureobtainedbydistilling the solvent off 
was purified by means of silica gel column chromatography (50 g, 2% methanol/chloroform) , and 1 .949 g of the above- 
mentioned compound was obtained as a colorless oily product. 

1 H-NMR(500MHz,CDCI 3 ):S=1 .26[3H,s),1 .27(3H,s,Hz),1 .26-1 .42(2H,m ),1 .43-1 .55(1 H,m),1 .58(3H,d,J=6.8Hz),1 .75 
(2H,t,J=6.6Hz),2.07 (3H t s,) > 2.51(3H,s,),2.52(3H J s,),2.57(2H J t,J=6.8Hz),3.00-3.10(2 H,m),4.10(1H,t,J=7.3Hz),4 25- 
4.55(3H,m),5.65-5.70(1H,bs),5.70 - 5.80(1 H,bs),5.91(1H,d,J=8.5Hz),7.23-7.26(2H,m),7.35-7.45(5H, m) 7 28-7 45 
(3H,m),7.70(1 H,d,J=8.3Hz),7.74(2H,d, J=7.6Hz),7.80 (1 H,d,J=8.3Hz),7.88-7.98(1 H,bs). 

Synthesis Example 48-2: Synthesis of N«- (4-(N-Boc-N-imidazol-2-yl methyl) aminomethylnaphthoyt)-N G -Pmc-L- 
arginine (rS)-(r-(l-naphthyl) ethyl) amide (Compound XXIX-7) 

[0243] 0.326 g of the compound obtained in Synthesis Example 48-1 was dissolved in 1 0 ml of anhydrous DMF, and 
then 0.0604 g of diethyiamine was added to the solution and the whole was stirred for 2.5 hours, followed by distilling 
the solvent off. Then, 0.157 g of the compound obtained in Synthesis Example 17^4 and 0.0610 g of HOBt were added 
to the resultant product, followed by dissolving in 10 ml of anhydrous DMF. Subsequently, 0.0861 g of WSCI hydro- 
chloride was added to the solution and the whole was stirred for 12 hours. Then, 0.5 ml of water was added to the 
reaction solution, and then the solution was concentrated. 5 ml of chloroform was added to the solution, followed by 
washing with 4 ml of a 0.25 mol/l hydrochloric acid and 4 ml of a saturated sodium hydrogencarbonate aqueous solution. 
After that, it was treated with diatomaceous earth column and the solvent was then distilled off. The mixture thus 
obtained was purified by means of silica gel column chromatography (5 g, 0% to 6% methanol/chloroform), and 0.0672 
g of the above-mentioned compound was obtained as a white frothy product. 

1H-NMR(500MHz, CDCI 3 ) :5=1 .25-1 .36(1 H,m) ,1.29 (6H,s) ,1 .480(9H,s), 1 .60(3H,d,J=6.8Hz),1.77(2H,t,J=6.6Hz) 
2.07(3H,s),2.49(6H,s),2.58(2H,t,J=6.6Hz),3.00-3.30(2H,m),4.20-4.35(2H,m),4.72^.82(1H ,m),4.85-4.95(2H,m), 
5.80-5.90(1H,m),6.05-6.15(1H,bs^ 8H z } ' 

7.30-7.60(5H,m),7.74(1H,d,J=8.3^ 

Synthesis Example 48-3: Synthesis of N<H4-(imidazol-2-ylmethyl) aminomethylnaphthoyl)-L-arginine (1'S) 
-(1-(1-naphthyl) ethyl) amide [Compound No. 491 " ~ 

[0244] A1.7 ml chloroform solution of the compound (0.172 g) obtained in Synthesis Example 48-2 was cooled with 
ice, and then 1.7 ml of trifluoroacetic acid was added therein. After the mixture was stirred for 5 hours at room temper- 
ature, the solvent was distilled off, and then 5 ml of a 1 mol/l hydrochloric acid and 3 ml of chloroform were added to 
the concentrate. An aqueous phase was separated and washed with 3 ml of chloroform and the solvent was then 
distilled off. A 1 mol/l hydrochloric acid methanol solution was added thereto and the solvent was then distilled off, 
followed by dissolving the oily product thus obtained in 0.5 ml of water. Then, 5 ml of acetone was added to the solution 
and a solid product thus generated was centrifuged and then a supernatant thereof was discarded, followed by distilling 
the solvent off. The resulting solid product was dissolved in 1 ml of a 1 mol/l hydrochloric acid and then the solvent 
was distilled off. The resultant product was dissolved in methanol and a solid product was then precipitated by the 
addition of ethyl acetate. The solvent was distilled off. Consequently, 0.0891 g of hydrochloride of the above-mentioned 
compound was obtained as a white solid product. 
MS(FAB,Pos.):m/z=591 [M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ): 5=1.50-1 .63(2H,m)1.56(3H,d,J=6.8Hz), 1.6 4-1.76 (1H,m) 1.78-1.86 (1H,m) 3.08-3 18 
(2H,m) 4.58-4.65 (3H,m), 4.8 2(2H,s), 5.78 (1H,quint,J=7.3Hz), 7.28-7.71 (9H,m) 7.74 (1H,t,J=5.4 Hz), 7.79 (1H,d 
J=7.3Hz), 7.85 (1H,d,J=8.3Hz), 7.96 (1H,d,J=8.1Hz), 8.1 5 (1 H,d,J=8.8Hz), 8.26 (1H,d,J=7.6Hz), 8.30 (1H d J=8 5Hz) 
8.72 (1H,d,J=8.1Hz), 8.80 (1H,d,J=7.8Hz). ' 
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Synthesis Example 49: Production of N Q -(4-(imidazol>2-ytmethyl) aminomethytnaphthoyl)-L-arginine (1'R) 
-(1 '-(1-naphthyl) ethyl) amide [Compound No. 50] 

• Synthesis Example 49-1: Synthesis of N^Fmoc-N G -Pmc-L-arginine (1'RH1'-( 1-naphthyl) ethyl) amide (Compound 
5 XXVI1-4) 

[0245] 0.954 g of WSCI hydrochloride was added to a anhydrous DMF (20 ml) solution of 2.00 g of commercially 
available N«-Fmoc-N G -Pmc-L-arginine, 0.853 g of (R) -1- (1-naphthyl) ethylamine and 0.674 g of HOBt, and the whole 
was stirred for 16 hours, followed by distilling the solvent off. The residue was dissolved in 20 ml of chloroform and 
10 was then washed with 30 ml of a 1 mol/l hydrochloric acid and 30 ml of a saturated sodium hydrogencarbonate aqueous 
solution in sequence, followed by drying withanhydrousmagnesiumsulfate. Amixture obtained by distilling the solvent 
off was purified by means of silica gel column chromatography (50 g, 2% methanol/chloroform), and 1.122 g of the 
above-mentioned compound was obtained as a colorless oily product. 

1H-NMR(500MHZ,CDC1 3 ) : 5=1.26 (3H,s), 1.26 (3H,s), 1.45-1.78 (3H,m), 1 .56 (3H,d,J=6.8Hz), 1.75 (2H,t,J=6.8Hz), 
15 1.80-1.90 (1H,m), 2.08 (3H, s), 2.52 (3H,s), 2.55 (3H,s), 2.52-2.57 (2H,m), 3.1-3.2 (1H,m), 3.2-3. 3 (1H,m), 4.04 (1H, 
t,J=7.1Hz), 4.18-4.28 (3H,m), 5.81 (1H,t,J=7.3Hz) ,5.9-6.0 (1H,bs), 6.0-6.1 (2H,bs), 7.18-7.55 (10H,m), 7.67 (1H,d, 
J=8 .3Hz),7.72(2H,d,J=7.6Hz) J 7.77(1H I d I J=8.1Hz),8.04(1H,d f J=8.3Hz). 

Synthesis Example 49-2: Synthesis of N^-tN-Boc-N-imidazol^-yl methyl) aminomethylnaphthoyl)-N G -Pmc-L- 
20 arginine (1'RH1 '-(1-naphthyl) ethyl) amide (Compound XXIX-8) 

[0246] 0.326 g of the compound obtained in Synthesis Example 49-1 was dissolved in 10 ml of anhydrous DMF, and 
then 0.0604 g of diethylamine was added to the solution and the whole was stirred for 2.5 hours, followed by distilling 
the solvent off. Then, 0.1 57 g of the compound obtained in Synthesis Example 17^ and 0.0610 g of HOBt were added 

25 to the resultant product, followed by dissolving in 10 ml of anhydrous DMF. Subsequently, 0.0861 g of WSCI hydro- 
chloride was added to the solution and the whole was stirred for 12 hours. Then, 0.5 ml of water was added to the 
reaction solution, and then the solution was concentrated. 5 ml of chloroform was added to the solution, followed by 
washing with 4 ml of a 0.25 mol/l hydrochloric acid and 4 ml of a saturated sodium hydrogencarbonate aqueous solution. 
After that, the resultant was treated with a diatomaceous earth column and the solvent was then distilled off. The 

30 mixture thus obtained was purified by means of silica gel column chromatography (5 g, 0% to 6% methanol/ chloroform) , 
and 0. 0780 g of the above-mentioned compound was obtained as a white frothy product. 

1 H-NMR(500MHz,CDCI 3 ) : 5=1 .22-1 .32(1 H,m),1 .29(3H,s),1 .48(9H,s),1 .40-1 .70(2H,m),1 .60(3H,d,J=6.8Hz),1 .77(2H, 
t,J=6.8Hz),1.85-2.00(1H,m),2.08(3H,s),2.50(3H,s),2.52(3H,s),2.57(2H,t,J=6.8Hz),3 .06-3.26(2H,m),4.23(2H,s), 
4.62-4.72(2H,m),4.80-4.95(2H,m),5.8 0-5.90(1 H,m),6.08-6.1 8(1 H,bs),6.80-6.98(2H,bs),7.12(1H,d,J=7.1Hz),7.29(1H J 
35 t,J=7.8Hz),7.30-7.46(5H,m),7.52(1H,d^ 
2(2H,m). 

Synthesis Example 49-3: Synthesis of N<*-(4- (imidazol-2-ylmethyl) aminomethylnaphthoyl)-L-arginine (1'R) 
-(1'-( 1-naphthyl) ethyl) amide [Compound No. 50] 

40 

[0247] A chloroform (1.3 ml) solution of the compound (0.1328 g) obtained in Synthesis Example 49-2 was cooled 
with ice, and then 1.3 ml of trifluoroacetic acid was added thereto. After the mixture was stirred for 5 hours at room 
temperature, the solvent was distilled off, and then 5 ml of a 1 mol/l hydrochloric acid and 3 ml of chloroform were 
added to a concentrate. An aqueous phase was separated and washed with 3 ml of chloroform and the solvent was 

45 then distilled off. A 1 mol/l hydrochloric acid methanol solution was added thereto and the solvent was then distilled 
off, followed by dissolving the oily product thus obtained in 0.25 ml of water. Then, 5 ml of acetone was added to the 
solution and a solid product thus generated was centrifuged and then a supernatant thereof was discarded, followed 
by distilling the solvent off. The resulting solid product was dissolved in 1 ml of a 1 mol/l hydrochloric acid and then the 
solvent was distilled off. The resultant product was dissolved in methanol and a solid product was then precipitated by 

50 the addition of ethyl acetate thereto. The solvent was distilled off. Consequently, 0.0891 g of hydrochloride of the above- 
mentioned compound was obtained as a white solid product. 
MS(FAB,Pos.):m/z=591 [M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ) : 6=1.55 (3H,d,J=6.8Hz), 1.50-1.70 (2H,m), 1. 70-1.80 (1H,m), 1.80-1.90 (1H,m), 3.18 
(2H,q,J=6.3Hz), 4.58-4.64 (3H ,m),4.83(2H,s),5.75(1 H,quint.,J=7.1 Hz),7.46-7.72(9H,m),7.78(2 H,d,J=7.1Hz), 7.86 
55 (1H,d,J=8.1Hz), 7.94-7.97 (1H,m) 8.14-8.17 (1H,m ) 8.19 (1H,d,J=8.5Hz), 8.29 (1H,d,J=8.8Hz), 8.80 (2H,d,J=8.1Hz). 
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Synthesis Example 50: Production of N a -(4-(imidazoi-2>ylmethyl) aminomethylnaphthoyl)-L-arginine 
4-hexadecyiaminobenzylamide [Compound No. 51] 

Synthesis Example 50-1 : Synthesis of N^Pmc-NG-Pmc-L-arginine 4-hexadecylaminobenzylamide (Compound XXVII- 

5 a ' ~ " — _- 

[0248] 1.040 g of WSCI hydrochloride was added to a anhydrous DMF (20 ml) solution of 2.18 g of commercially 
available N«-Fmoc-N G -Pmc-L-arginine > 1 . 883 g of 4-hexadecylaminobenzylamine and 0.735 g of HOBt, and the whole 
was stirred for 16 hours, followed by distilling the solvent off. The residue was dissolved in 20 ml of chloroform and 
10 was then washed with 30 ml of a 1 mol/l hydrochloric acid and 30 ml of a saturated sodium hydrogencarbonate aqueous 
solution in sequence, followed by drying with anhydrous magnesium sulfate. A mixture obtained by distilling the solvent 
off was purified by means of silica gel column chromatography (50 g, 2% methanol/chloroform), and 1.321 g of the 
above-mentioned compound was obtained as a colorless oily product. 

1 H-NMR(500MHz,CDCI 3 ):5=0.88(3H,t,J=6.8Hz),1.20-1.40(34H,m),1.4 5-1.60(4H,m),1.76(2H,t,J=6.8Hz),2.08(3H,s), 
15 2.53(3H,s),2.55(3H ,s),2.58(2H,t,J=6.8Hz),2.99(2H,t,J=7.1 Hz),3.1 0-3.20(1 H,bs),3.20-3.30(1 H,bs),4.1 0(1 H,t,J= 

7.1Hz),4.15-4.25(3H,m) t 4.31(2H,d,J=7.3Hz) f 5.90-6.00(1H t bs),6.05-6.15(2H,bs),6.46(2H,d,J=8.3Hz), 7.04(2H,d,J= 
7.1Hz),7.23-7.26(2H,m),7.36(2H,t,J=7.8Hz),7.54(2H ,d,J=7.6Hz),7.55(2H,d,J=7.3Hz). 

Synthesis Example 50-2: Synthesis of N°44-(N-Boc-N-imidazol-2-yl me thyl) aminomethylnaphthoyl)-N G -Pmc-L- 
20 arginine 4-hexadecyl aminobenzylamide (Compound XXIX-9) 

[0249] 0.397 g of the compound obtained in Synthesis Example 50-1 was dissolved in 10 ml of anhydrous DMF, and 
then 0.0604 g of diethylamine was added to the solution and the whole was stirred for 2.5 hours, followed by distilling 
the solvent off. Then, 0.1 57 g of the compound obtained in Synthesis Example 1 7-4 and 0.061 0 g of HOBt were added 

25 to the resultant product, followed by dissolving in 10 ml of anhydrous DMF. Subsequently, 0.0861 g of WSCI hydro- 
chloride was added to the solution and the whole was stirred for 12 hours. Then, 0.5 ml of water was added to the 
reaction solution, and then the solution was concentrated. 5 ml of chloroform was added to the solution, followed by 
washing with 4 ml of a 0.25 mol/l hydrochloric acid and 4 ml of a saturated sodium hydrogencarbonate aqueous solution. 
After that, it was treated with a diatomaceous earth column and the solvent was then distilled off. The mixture thus 

30 obtained was purified by means of silica gel column chromatography (5 g, 0% to 6% methanol/chloroform), and 0.164 
g of the above-mentioned compound was obtained as a colorless viscous product. 

1 H-NMR(500MHz,CDCI 3 ):5=0,88(3H,t,J=6.8Hz),1.20-1.40(34H,m),1.4 9(9H,s),1 .45-1.70(3H,m),1 .78(H„6.6Hz),2.08 
(3H,s),2.51(3H,s), 2.52(3H,s),2.59(2H,t,J=6.8Hz),3.03(2H,t,J=7.1Hz),3.1 0-3.25(1 H ,m),3.25-3.35(1 H,m),4.20^.35 
(4H,m),4.65-4.75(1H,m),4.93(2H,s ),6.16~6.26(2H,bs),6.49(2H,d,J=8.5Hz),6.85-6.95(2H,bs),7.06(2H,d,J=8.3Hz), 
35 7.20(1 H,d, J=7.3Hz),7.30-7.50(3H,m),7.98(1 H,d,J=7 .8Hz),8.20(1 H,d,J=8.1 Hz). 

Synthesis Example 50-3: Synthesis of N a -(4-(imidazol-2-yl methyl) aminomethylnaphthoyl)-L-arginine 
4-hexadecylaminobenzylamide [Compound No. 51] 

40 [0250] A chloroform (1.4 ml) solution of the compound (0.139 g) obtained in Synthesis Example 50-2 was cooled 
with ice, and then 1.4 ml of trifluoroacetic acid was added to the solution and the whole was stirred for 5.5 hours at 
room temperature, followed by distilling the solvent off. Then, 5 ml of a 1 mol/l hydrochloric acid and 3 ml of chloroform 
were added to a concentrate, and an aqueous phase was separated and washed with 3 ml of chloroform, followed by 
distilling the solvent ofF. The oily product thus obtained was dissolved in a 1 mol/l hydrochloric acid methanol solution 

45 and the solvent was then distilled off, followed by dissolving in 0.25 ml of water. Then, 5 ml of acetone was added to 
the solution and a solid product thus generated was precipitated by centrifugation and then a supernatant thereof was 
discarded, followed by drying under vacuum. Consequently, 0.0846 g of hydrochloride of the above-mentioned com- 
pound was obtained as a white solid product. 
MS(FAB,Pos.):m/z=766[M+1] + 

50 1 H-NMR(500MHz,DMSO-d 6 ): 8=0.85(3H,t,J=6.6Hz),1 .1 8-1 .40(26H,m), 1 .52-1 .70 (4H,m), 1 .70-1 .80 (1 H,m), 1 .80-1 .90 
(1 H,m), 3.10-3.20 (4H,m ), 4.33 (2H,s), 4.54 (1 H,dd,J=13.2,7.6Hz), 4.66 (2H,s), 4.86 (2H,s),6 .8-7.6 (6H,m), 7.32 (2H, 
bs), 7.62-7,75 (4H,m), 7.78 (1 H,t, J=5.6Hz),7 .82 (1 H,d, J=7.3Hz), 8.28 (1 H,dd,8.6Hz,1 .0Hz), 8.31(1 H,d,J=7.8Hz), 8.68 
(1H,bs),8.84(1H,d,J=7.6Hz). 
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Synthesis Exampie 51: Production of N<H4-(5,6,7,8-tetrahydro quinolin-8-ylaminomethy!) benzoyl)-L-arginine 
1 -naphthalene methytamide [Compound No. 52] 

* Synthesis Example 51-1 : Synthesis of NM4-(N-Cbz-aminomethyl) benzoyt)-N G - Pmc-L-arginine 
5 1-naphthalenemethylamide (Compound XXX- 1) 

*' ' [0251] 2.187 g of the compound obtained in Synthesis Example 42-1, 0.95 g of WSCI and 0.67 g of HOBt were 
dissolved in 33 ml of DMF, and then 0.51 ml of 1-naphthalenemethyiamine was added to the solution. After 18 hours, 
the reaction solution was concentrated and a 1 mol/l hydrochloric acid was added thereto, followed by extraction with 

10 chloroform. A saturated sodium bicarbonate solution was added to an organic layer and extraction was performed with 
chloroform, followed by washing the organic layer with a saturated salt solution. The organic layer was driedwith an- 
hydrous sodium sulfate and concentrated. The residue thus obtained was dissolved in 50 ml of DMF and 5 ml of 
diethyiamine was added to the solution. After 1 hour, the residue obtained by concentrating the reaction solution was 
suspended in 40 ml of DMF, followed by the addition of 0.95 g of WSCI, 0.60 g of DMAP, and 0.75 g of the compound 

15 obtained in Synthesis Example 41-1 to the suspension. After 3 days, the reaction solution was concentrated and then 
a 1 mol/l hydrochloric acid was added thereto. Then, it was extracted with chloroform and an organic layer was washed 
with a saturated salt solution. The organic layer was dried with anhydrous sodium sulfate and concentrated. The residue 
thus obtained was purified by means of silica gel column chromatography (80 g, chloroform/methanol = 20/1), and 
2.47 g of the above-mentioned compound was obtained as a light-yellow solid product. 

20 

Synthesis Example 51-2: Synthesis of N tt -(4-(aminomethyl)benzoyl) -N G -Pmc-L-arginine 1-naphthalenemethylamide 
(Compound XXXI-1) 

[0252] 407.3 mg of the compound obtained in Synthesis Example 51-1 was dissolved in 20 ml of ethanol, and then 
25 41 mg of 10% Pd-C was added to the solution, followed by hydrogen substitution. After the reaction was continued for 
3 days, the reaction solution was filtrated through a glass filter. The residue obtained by concentrating the filtrate was 
purified by means of silica gel column chromatography (12 g, chloroform/methanol = 5/1) , and 113.4 mg of the above- 
mentioned compound was obtained as a white solid product. 
MS(FAB,Pos.):m/z=713[M+1] + 

30 1H-NMR(500MHz,CDCI 3 ) : 5=1.28 (6H,s), 1.45-1.95 (2H,m), 2.05 (3H,s), 2 .44 (3H,s), 2.45 (3H,s), 2.50-2.60 (2H,m), 
3.08-3.19 (1H,m), 3.23-3.3 2(1H,m),3.85(2H,s),4.60^.73(2H,m) > 4.83-4.92(1H,m),6.14-6.32 (2H,br),7.20-7.47(6H,m), 
7.61-7.82(4H,m),7.92-7.99(1H,m). 

Synthesis Example 51-3: Synthesis of N tt -(4-(5,6,7,8-tetrahydro quinolin-8-ylaminomethyl) benzoyl) 
35 -N G -(2,2,6,7,8-pentamethyl chroman-6-ylsulfonyl)-L-arginine 1-naphthalenemethylamide (Compound XXXI 1-1) 

[0253] 1 09.8 mg of the compound obtained in Synthesis Example 51-2 was dissolved in 2 ml of methanol, and then 
34 mg of 5,6,7,8-tetrahydroquinolin-8-one,and 21 uJ of triethylamine were added to the solution. After 4 hours, the 
reaction solution was concentrated and dissolved in 2 ml of methanol again, followed by the addition of 18 mg of sodium 

40 borohydride. After the reaction was continued for 2 hours, a small amount of water was added to the reaction solution. 
Then, the solution was concentrated and the resulting residue was purified by means of silica gel column chromatog- 
raphy (5 g, chloroform/methanol = 10/1). Consequently, 61.8 mg of the above-mentioned compound was obtained as 
a brown solid product. 
MS(FAB,Pos.):m/z=844[M+1] + 

45 iH-NMR(500MHz,DMSO-d 6 ):6=1.23(6H,s) l 1.38-2.09(9H,m),2.00(3H,s) ,2.45(3H,s),2.46(3H,s),2.50-2.56(2H,m), 

2.67-2.82(2H,m),2.99-3 .10 (2H,m), 3.17 (2H,d,J=4.4Hz), 3.90(2H,dd,J=14.2,23.4Hz), 4.08-4 .12 (1H,m), 4.43-4.50 
(1H,m), 4.75 (2H,d,J=4.9Hz), 7.17-7.21 (1H,m), 7.40-7.55 (7H,m), 7.83 (1H,t,J=4.7Hz), 7.87 (2H,d,J=8.1Hz), 7.90-7. 
95 (1H,m), 8.00-8.06 (1H,m), 8.36 (1H,dd,J=1.7,2.9Hz), 8.45 (1H,d,J= 7.8Hz), 8.53 (1H,t,J=5.7Hz). 

so Synthesis Example 51^: Synthesis of N a -(4-(5,6,7,8-tetrahydro quinolin-8-ylaminomethyl) benzoyl )-L-a rg in ine 
1 -naphthalene methylamide [Compound No. 52] 

[0254] 41.7 mg of the compound obtained in Synthesis Example 51-3 was dissolved in 0.4 ml of chloroform, and 
then 0.4 ml of trifluoroacetic acid was added to the solution. After the reaction was continued for 5 hours, the reaction 
55 solution was concentrated and the resulting residue was purified by means of silica gel column chromatography (1.5 
g, chloroform/methanol /water = 7/3/0.5). Subsequently, active carbon was added to the above-mentioned compound 
thus obtained, and was then separated by filtration. An excess amount of a 1 mol/i hydrochloric acid was added to the 
product and concentrated. Consequently, 3.5 mg of the above-mentioned compound was obtained as hydrochloride 
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of a light-yellow solid product. 
MS(FAB f Pos.):m/z=578[M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ): 6=1.45-1.63(2H,m),1.71(3H t m) f 1.95(2H,m) ,2.34(1 H,m),2.77-2.85(2H,m),3.08-3.1 5 
(2H,m),4.28-4.43(3H,m),4 .49-4.56 (1H,m), 4.76 (2H,d,J=5.6.Hz), 7.40 (1H,dd,J=4.7,7.7Hz), 7. 46 (2H,d,J=4.9Hz), 
5 7.51-7.57 (2H,m), 7.66-7.78 (4H,m), 7.84 (1 H,t,J= 4.8Hz), 7.95 (1 H,t, J=4.8Hz), 8.01 (2H f d,J=8.3Hz), 8.07 (1 H,t,J=4.8H 
z),8.53(1H,d,J=4.2Hz),8.66(2H,d t J=7.8Hz). 

Synthesis Example 52: Production of N**- (4-((imidazol-2-yl methyl) aminomethyl) benzoyl)-L-arginine 1 -naphthalene 
methylamide [Compound No. 53] 

10 

Synthesis Example 52-1: Synthesis of N a -(4-((imidazol-2-ylmethyl) aminomethyl) benzoyl )-N G -Pmc-L-arginine 
1-naphthalenemethyl amide (Compound XXXH-2) 

[0255] 85.5 mg of the compound obtained in Synthesis Example 51-2 was dissolved in 1.7 ml of methanol and then 
15 12.2 mg of 2-imidazolylcarboaldehyde was added to the solution and the whole was stirred for 2 days and 15.5 hours 
at room temperature. On completion of the reaction, the solvent was distilled off and then vacuum drying was performed, 
followed by the addition of 1 .7 ml of anhydrous methanol. It was cooled to 0°C and then 1 0.7 mg of sodium borohydride 
was added thereto, followed by stirring for 3 hours at room temperature. On completion of the reaction, the solvent 
was distilled off and then the residue was purified by means of silica gel column chromatography (5 g, chloroform/ 
20 methanol = 5/1), and 75.6 mg of a white frothy product was obtained. 
MS(FAB,Pos.):m/z=793[M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ) : 5=1.23(6H,s), 1 .38-1.58(2H,m) ,1.65-1.82 (2H,m),1.73(2H,t,J=6.8Hz),2.00(3H,s),2.45 
(3H,s),2.46(3H,s),2.5 0-2.58(2H,t,J=6.8Hz),3.00-3.08(2H l m),3.66(2H,s),3.73(2H,s),4. 46-4.55(1 H,m),4.75(2H,d, 
J=5.1Hz),6.37(1H,brs),6.70(1H,brs),6. 79 (1H,s), 7.02 (1H,s), 7.41-7.50 (4H,m), 7.52-7.58 (2H,m), 7.84 (1H,t, 
25 J=4.6Hz), 7.86 (2H,d, J=8.5Hz), 7.93-7.96 (1 H,m), 8.02-8.06 (1 H,m), 8.44 (1 H,d,J=7.8Hz), 8.53 (1 H,t,J=5.6Hz). 

Synthesis Example 52-2: Synthesis of N<H4-((imidazol-2-ylmethyl) aminomethyl) benzoyl )-L-arginine 
1 -naphthalenemethylamide [Compound No. 53] 

30 [0256] 35.7 mg of the compound obtained in Synthesis Example 52-1 was dissolved in 0.7 ml of chloroform, and 
then 0.7 ml of trifluoroacetic acid was added to the solution and the whole was stirred for 5 hours at room temperature. 
On completion of the reaction, the solvent was distilled off and the residue was dried by a vacuum pump. The residue 
was purified by means of silica gel column chromatography 1 .5g, chloroform/methanol/water=7/3/0.5) and a fraction 
was concentrated. Then, it was dissolved in a 1 mol/l hydrochloric acid and concentrated. After the resultant was 

35 azeotropically distilled with water, a solid product was washed with ether, and 9.1 mg of the above-mentioned compound 
was obtained as a white solid product. 
MS(FAB,Pos.):m/z=527(M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ): 5=1.45-1.62(2H,m),1.70-1.90(2H,m),3.02-3.15 (2H,m), 4.36 (2H,s), 4.49 (2H,s), 
4.45-4.60 (1H,m), 4.76 (2H,d,J= 5.9Hz), 6.90 (2H,br), 7.39 (1H,br), 7.43-7.50 (2H,m), 7.52-7.57 (2H,m ), 7.67 (4H,d, 
40 J=8.1Hz), 7.77 (1H,brs), 7.82-7.87 (1H,m), 7.93-7.97 (1 H,m),7.99(2H J d,J=8.1Hz),8.03-8.09(1H,m),8.60-8.70(2H,m). 

Synthesis Example 53: Production of (S)-2-(4-(N-2-picolylamino methyl) benzoylamino)-5-(quinolin-8-ylamino) 
valerate 1 -naphthalenemethylamide [Compound No. 54] 

45 Synthesis Example 53-1 : Synthesis of N^Boc-L-gultamate 1 -naphthalenemethylamide ^benzylester (Compound 
XXXV-1) 

[0257] 3.168 g of commercially available N^Boc-L-gultamate y-benzyl ester was dissolved in 64 ml of DMF, and then 
2.7 g of WSCl, 1.7 g of DMAP and 2.06 ml of 1-naphthalenemethylamine were added to the solution. After 15 hours, 
50 the reaction solution was concentrated and then 1 mol/l hydrochloric acid was added thereto, followedbyextraction- 
withchloroform. An organic layer was washed with a saturated salt solution. An organic layer was dried with anhydrous 
sodium sulfate and concentrated, and 6.087 g of a rough-purified target product was obtained as a light-yellow solid 
product. 

55 Synthesis Example 53-2: Synthesis of N a -4-(N-Boc-N-2-pico>ylaminomethylbenzoyl)-L-gultamate 
1 -naphthalenemethylamide y-methylester (Compound XXXVH-1) 

[0258] 1.125 g of the compound obtained in Synthesis Example 53-1 was dissolved in 11 ml of methanol, and then 



68 



EP 1 389 460 A1 



5.5 ml of a 4-mol/l hydrochloric acid/dioxane solution was added to the solution. After the reaction was continued for 
1 . 5 hours, the reaction solution was concentrated and azeotropically distilled with chloroform, followedbydryingthes- 
olutionunderreducedpressure. Theresidue thus obtained (1.13 g) was dissolved in 23 ml of DMF, and then 0.50 g of 
* WSCI, 0.32 g of DMAP, and 0.65 g of the compound obtained in Synthesis Example 1-2 were added to the solution. 

5 After 27 hours , the reaction solution was concentrated and a 1-mol/l hydrochloric acid was added to the solution, 
followed by extraction with chloroform. An organic layer was washed with a saturated salt solution, and then the organic 
solution was dried with anhydrous sodium sulfate and concentrated. The residue thus obtained was purified by means 
of silica gel column chromatography (50 g, hexane/ethyl acetate = 1/3) , and 678 mg of the target product was obtained 
as yellow syrup. 

10 MS(FAB,Pos.).:m/z=625[M+1] + 

1 H-NMR(500MHz,CDCI 3 ):S=1 .44 and 1 .46(9H,2s),2.05-2.28(2H,m), 2.37-2.44(1 H,m),2.57-2.64(1 H,m),3.62(3H,s), 
4.46(1 H,s),4.50(1 H ,s),4.59(2H,s),4.63-4.70(1 H,m),4.86-4.98(2H,m),6.90(1 H,br),7. 45-7.20(1 H,m),7.23-7.51 (8H,m), 
7.65(1 H,t,J=7.5Hz),7.70(2H,d, J= 5.6Hz),7.80(1 H,d, J=8. 1 Hz),7.87(1 H,d,J=7. 1 Hz),7.97(1 H,d, J=6.8H z),8.01 (2H,s), 
8.53(1 H,d,J=4.4Hz). 

15 

Synthesis Example 53-3: Synthesis of (S)-2-(4-(N-Boc-N-2-picoly1 aminomethyl) benzoytamino)-5-(quinolin-8-ylamino) 
valerate 1-naphthalenemethy1amide(XHI-13) 

[0259] 109 mg of aluminum lithium aluminum hydride was suspended in 13 ml of THF, and then a 3.5-ml THF (3.5 

20 ml) solution of the compound (672.1 mg) obtained in Synthesis Example 53-2 was added to the suspension under ice- 
cold condition. After the reaction was continued for 1 hour, water was gradually pored added into the reaction solution 
and concentrated. Furthermore, water was additionally provided and then a saturated potassium sodium tartrate aque- 
ous solution was added thereto, followed by extraction with chloroform. An organic layer was washed with a saturated 
salt solution. The organic layer was dried with anhydrous sodium sulfate and concentrated. Consequently, 566.4 mg 

25 of intermediate alcohol was obtained as a low-light yellow solid product. 3.3 ml of methylene chloride was added to 52 
uJ of DMSO, and 32 uJ of oxalyl chloride at 78°C was dropped in the mixture at -78°C. After 5 minutes, a 0.6-ml 
methylene chloride (0.6 ml) solution of the intermediate alcohol (110.03 mg) obtained in the previous forgoing section 
was dropped in the mixture. After an additional 25 minutes, 0.21 ml of triethylamine was added to the mixture. Subse- 
quently, it was gradually heated and after 1.5 hours water was added at -15°C. An organic layer was extracted with 

30 chloroform, followed by drying with anhydrous sodium sulfate and concentrating. The resulting residue was dissolved 
in 2.2 ml of methanol, and then 32 mg of 8-aminoquinoline and 26 u.l of triethylamine were added to the solution, 
followed by leaving the solution as it was for all day and night. The reaction solution was concentrated and dried under 
a reduced pressure, and then it was dissolved in 2.2 ml of methanol again, followed by adding 0.2 ml of acetic acid 
and 35 mg of sodium cyano borohydride in sequence. After the reaction was continued for 7 days, the reaction solution 

35 was concentrated and water was then added thereto, followed by extraction with chloroform. An organic layer was 
dried with anhydrous sodium sulfate and concentrated, and the resulting residue was purified by means of silica gel 
column chromatography (5 g, hexane/ethyl acetate = 1/4) , and 19.9 mg of the above-mentioned compound was ob- 
tained as a yellow solid product. 
MS(FAB,Pos.):m/z=723[M+1] + 

40 1H-NMR(500MHz,CDCI 3 ):8=1.44 and 1.46(9H,2s) ,1.83-1.95 (2H,m), 1.95-2.02(1H,m),2.11-2.20(1H,m),3.35(2H,t, 
J=6.6Hz),4.41-4.72 (6H,m),4.82-4.96(2H,m),6.49(1 H,br),6.63(1H,d,J=7.3Hz),6.93(1H, br),7.03(1H,d,J=7.8Hz),7.12- 
7.62(6H,m),7.60-7.68(3H,m),7.73-7 .97(3H,m),8.04(1 H,d, J=7.1 Hz),8.53(1 H,d,J=4.4Hz),8.62(1 H,dd,J= 4.1 ,1 .7Hz). 

Synthesis Example 53-4: Synthesis of (S)-2-(4-(N-2-picolylamino methyl) benzoylamino)-5-(quinolin-8-ylamino) 
45 valerate 1-naphthalenemethylamide [Compound No. 54] 

[0260] 19.0 mg of the compound obtained in Synthesis Example 53-3 was dissolved in 0.19 ml of methanol, and 
then 0.19 ml of a 4-mol/l hydrochloric acid/dioxane was added to the solution. After 2.5 hours, the reaction solution 
was concentrated and azeotropically co-distilled with methanol. The residue thus obtained was purified by means of 

50 silica gel column chromatography (1 g, chloroform/methanol/water = 7/3/0.5), and the resulting above-mentioned com- 
pound was dissolved in methanol. Then, 4 mg of active carbon was added to the solution, and it was filtrated and 
concentrated. Subsequently, a 1 mol/l hydrochloric acid and a small amount of methanol were added to the resulting 
residue, followed by concentrating and drying under a reduced pressure. Consequently, 17.9 mg of hydrochloride of 
the above-mentioned compound was obtained as a yellow solid product. 

55 MS(FAB,Pos.):m/z=623[M+1] + 

-»H-NMR(500MHz,CDCI 3 ):6=1.70-1.89(2H,m),1.90-2.00(2H,m),3.30(2H ,t,J=7.6Hz),4.30(4H,s),4.57^.63(1 H,m), 
4.71^.82(2H,m),6.77(1H,brd,J=5.9Hz),7.15(1H,d,J=8.1Hz),7.38-7.60(8H,m),7.65(2H,d 

7.8Hz),7.86-7.96(2H,m),7.99(2H,d, J=8.5Hz) ,8.06(1 H,m),8.34(1 H,brd, J=7.3Hz),8.62-8.70(3H,m),8.77(1 H,d, J= 
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2.9Hz) ,9.79(2H,s). 

Synthesis Example 54: Production of (2S)-2-(4-(N-2-picolylamino methyl) naphthoylamino)-5-((8R)- 
5,6,7,8-tetrahydroguinolin-8-ylamino) valerate 1-naphthalenemethylamide [Compound No. 55] 

Synthesis Example 54-1: Synthesis of 8-amino-5,6,7,8-tetrahydro quinoline L-tartrate 

[0261] 3.53 g of 5,6,7,8-tetrahydroquinoline-8-ol synthesized by the method described in Journal of Medicinal Chem- 
istry, vol. 20, No. 10, pp 1351-1354 (1977) was dissolved in 18 ml of benzene, and then 6.74 ml of tribromophosphine 

10 was added to the solution. After the reaction was continued for 1 hour, a 1 mol/l sodium hydroxide aqueous solution 
was added to the solution and the pH thereof was adjusted to about pH = 10, followed by extraction with chloroform. 
An organic layer was washed with a saturated salt solution, and was then dried with anhydrous sodium sulfate. The 
residue thus obtained was dissolved in 50 ml of DMF, followed by the addition of 4.38 g of potassium phthalimide. After 
the reaction solution was stirred for 3 days, the reaction solution was concentrated and water was then added thereto, 

15 followed by extraction with chloroform. An organic layer was washed with a saturated salt solution, and then the organic 
layer was dried with anhydrous sodium sulfate and concentrated. The residue thus obtained was purified by means of 
silica gel column chromatography (60 g, hexane/ethyl acetate = 1/1 ), and an intermediate thereof was obtained. 500mg 
of the intermediate was suspended in 2.5 ml of ethanol, and then 0.44 ml of hydrazine monohydrate was added to the 
suspension. After the mixture was stirred for 5 hours, water was added to the reaction solution, followed by extraction 

20 with ethyl acetate. An organic layer was washed with a saturated salt solution and dried with anhydrous sodium sulfate 
and concentrated. 61 .7mg of the resulting residue was dissolved in methanol, and then 62.5 mg of L-tartaric acid was 
added to the solution. Furthermore, chloroform was added to the solution and the whole was left standing overnight. 
A precipitated crystal was collected by filtration and dried, and consequently 102.1 mg of the above-mentioned com- 
pound was obtained as a white needle crystal. 

25 MS(FAB,Pos.):m/z=149[M+1] + 

1 H-NMR(500MHz,CDCI 3 ):S=1 .69-1 .85(2H,m)1 .87-2.03(1 H,m)2.1 7-2.24(1 H,m),2.72-2.88(2H,m),3.97-4.03(1 H,m), 
7.07(1 H,dd,J=4.7,7.6 Hz),7.38(1 H,d,J=7.6Hz),8.42(1 H,d,J=4.7Hz). 

Synthesis Example 54-2: Synthesis of (R)-8-amino-5,6,7.8-tetra hydroquinoline-L-tartrate 

30 " ~~ """" " — - - ' 

[0262] 99.8 mg of the compound obtained in Synthesis Example 54-1 was dissolved in 5 ml of methanol again, and 
then 5 ml of chloroform was added to the solution and the whole was allowed to stand for 3 days. A precipitated crystal 
was collected by filtration, and 30.1 mg of a white needle crystal was obtained. Furthermore, 1 8.4mg of the crystal was 
dissolved in 1 ml of methanol, followed by the addition of 0.18 ml of chloroform. A precipitated crystal was collected 
35 by filtration, and 9.8 mg of an optically active substance of the above-mentioned amine was obtained as a white needle 
crystal. The resulting crystal was determined as an R body by X-ray structural analysis. 
[cc] D =-25.5° (H 2 0, c=0.2) 

Synthesis Example 54-3: Synthesis of (2S)-2-(4-(N-2-picolyl-N-Boc aminomethyl) naphthoylamino)-5-((8R)- 
40 5,6,7,8-tetrahydro quinolin-8-ylamino) valerate 1-naphthalenemethylamide (Compound Xlll-14) 

[0263] 669.3 mg of the compound obtained in Synthesis Example 53-1 was dissolved in 6.7 ml of methanol, and 
then 3.3 ml of a 4 mol/l hydrochloric acid/dioxane was added to the solution and the whole was stirred for 1 hour at 
room temperature. On completion of the reaction, the solvent was distilled off and the residue was dried under reduced 

45 pressure, followed by dissolving in 12 ml of DMF. Subsequently, 404 mg of WSCI hydrochloride, 257 mg of DMAP, and 
606 mg of the compound obtained in Synthesis Example 43-2 were added to the solution and the whole was stirred 
for 11 hours at room temperature. On completion of the reaction, the solvent was distilled off and a residue was dissolved 
in chloroform, followed by washing with a 1 mol/l hydrochloric acid and a saturated salt solution. After the solution was 
dried with anhydrous sodium sulfate, the solvent was distilled off. The resulting residue was dissolved in 20 ml of THF, 

50 and then 10 ml of a THF solution of lithium hydride (160 mg) was added to the solution and the whole was stirred for 
1.5 hours at room temperature. On completion of the reaction, ethyl acetate was added thereto and the whole was 
filtrated using celite. After the solvent was distilled off, the resultant was purified by means of silica gel column chro- 
matography (30 g, chloroform/methanol = 10/1) , and 464.7 mg of an intermediate was obtained. A methylene chloride 
(0.3 ml) solution of the obtained intermediate (58.9 mg) was dropped into a methylene chloride (1.8 ml) solution of 

55 DMSO (26 uJ) and oxalyl chloride (16 u.l) at -78°C. After the mixture was stirred for 1 hour, 0.1 ml of triethyiamine was 
added thereto and the whole was heated to room temperature. Then, chloroform was added and washed with water, 
followed by drying with anhydrous sodium sulfate and distilling the solvent off. A residue was purified by means of silica 
gel column chromatography (3 g, ethyl acetate). The intermediate thus obtained was dissolved in 0.79 ml of methanol, 
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followed by the addition of 8.8 mg of the compound obtained in Synthesis Example 54-2, 0.03 ml of acetic acid and 6 
mg of NaBH 3 CN. The reaction proceeded for 2 days. The reaction solution was concentrated. The resulting residue 
was purifiedbymeans of silica gel column chromatography (0.5 g, chloroform/methanol = 10/1), and 7.9 mg of the 
• above-mentioned compound was obtained as colorless syrup. 
5 MS(FAB,Pos.):m/z=777[M+1] + 

1 H-NMR(500MHz,CDCI 3 ) : 5=1.46 and 1.49 (9H,2s), 1.70-2.50 (6H,m), 2.80-2.92 (2H,m), 3.09-3.18 (1H,m), 3.24-3.31 
- " - (1H,m). 4.32-4.45 (2H, m), 4.52-4.59 (1H,m), 4.85-5.10 (5H,m), 7.08-7.62 (15H,m), 7.79 (1H,d ,J=7.8Hz), 7.86 (1H,d, 
J=8.1Hz), 8.00-8.07 (1H,m), 8.12 (1H,d,J=8.8H z),8.17-8.23(1H,m),8.40(1H,brs),8.51(1H,brs). 

10 Synthesis Example 54-4: Synthesis of (2S)-2-(4-(N-2-picolyl aminomethyl) naphthoytamino)-5-((8R)-5,6,7,8-tetrahydro 
quinolin-8-ylamino) valerate 1-naphthalenemethytamide [Compound No. 55] 

[0264] 7.2 mg of the compound obtained in Synthesis Example 54-3 was dissolved in 0.15 ml of methanol, and then 
0.15 ml of a 4mol/l hydrochloric acid/dioxane was added to the solution. After 2 hours , the reaction solution was 

15 concentrated. The residue thus obtained was purified by means of silica gel column chromatography (chloroform/ 
methanol/water = 7/3/0.5), and a 1 mol/l hydrochloric acid was then added to the resulting residue, followed by con- 
centrating and azeotropically distilling with methanol. Consequently, 6.3 mg of hydrochloride of the above-mentioned 
compound was obtained as a white solid product. 
MS(FAB,Pos.):m/z=677[M+1] + 

20 iH-NMR(500MHz,DMSO-d 6 ):5=1 .62-2.01 (7H,m),2.30-2.40(1 H,m),2.78-2.88(2H,m),2.95-3.03(1 H,m),3.04-3.22(1 H, 
m),4.47(3H,m),4.61-4.70(1H,m),4.79(2H,s),4.83(1H,d,J=15.6,5.6Hz),4.85(1H,dd,J=15.6 ,5.6Hz),7.37-7.42(1H,m), 
7.47-7.51(2H,m),7.52-7.64(5H,m),7.67-7.73(3H,m),7.80(1H,d,J=7.1Hz),7.88(1H,d,J=8.1Hz),7.93(1H,td 
1 .7Hz),8.07-8.1 3(1 H,m),8.26-8.33(2H,m),8.49(1 H,d, J=4.6Hz ),8.71 (1 H,d, J=4.8Hz) ,8.76(1 H,brs),8.87(1 H,d, J= 
7.8Hz),9.10(2H, br), 9.80 (2H,br). 

25 

Synthesis Example 55: Production of (S)-2-(4-(imidazol-2-yl methyl) aminomethyl) naphthoylamino)-5-(2-picolylamino) 
valerate (rSH1'-(1-naphthyl) ethyl) amide [Compound No. 56] 

Synthesis Example 55-1 : Synthesis of N(-Boc-L-glutamate (1 *S)-(1 '-(1 -naphthyl) ethyl) amide-y-benzylester (Compound 
30 XXXV-2) 

[0265] 1 .05 g of commercially available N(-Boc-L-glutamate 7-benzylester was dissolved in 21 .0 ml of DMF, and then 
0.799 g of commercially available (S)-1-(1-naphthyi) ethylamine, 0.894 g of WSCI hydrochloride, and 0.631 g of HOBt 
were added to the solution and the whole was left standing for 1 day at room temperature. After the termination of a 

35 reaction was confirmed using TLC. After that, the reaction system was concentrated without modification under a 
reduced pressure, and then a 1N hydrochloric acid aqueous solution was added to a residue the reactant, followed by 
separatory extraction with chloroform. The resulting organic phase was washed with a saturated sodium bicarbonate 
solution and was then dried with anhydrous sodium sulfate and concentrated under a reduced pressure. A residue 
was subjected to silica gel column chromatography (50 g, chloroform/ethyl acetate = 5/1), and 1.42 g of the above- 

40 mentioned compound was obtained as a white solid. 
MS(FAB,Pos.):m/z=491[M+1] + 

1 H-NMR(500MHz,CDCI 3 ):5=1 .40(9H,s),1 .63(3H,d,J=6.8Hz),1 .84-1 .91 (1 H,m),2.01-2.1 0(1 H,m),2.32-2.36(1 H,m), 
2.45-2.51 (1 H,m),4.05-4 . 1 5(1 H,m),5.07(2H,s),5.22-5.30(1 H,m),5.90(1 H,t, J=7.3Hz),6.42-6.50(1 H,m),7.23-7.53(9H, 
m),7.78(1H,d,J=8.1Hz),7.84(1H,d,J=7.8 Hz),8.04(1H,d, J=8.5Hz). 

45 

Synthesis Example 55-2: Synthesis of N a -(4-(N-Boc-aminomethyl) naphthoyl)-L-glutamate (1 'S)-(1 '-(1 -naphthyl) ethyl) 
amide Y-methylester (XL-1) 

[0266] 1.01 g of the compound obtained in Synthesis Example 55-1 was dissolved in 15.1 ml of methanol, and then 
50 15.1 ml of a 10% hydrochloric acid/methanol solution was added to the solution and the whole was allowed to stand 
for 1 day at room temperature. The termination of the reaction was confirmed using TLC. After that, the reaction system 
was concentrated without modification under reduced pressure and dried under vacuum. The resultant product was 
dissolved in 12.9 ml of DMF, and then 0.620 g of the compound obtained in Synthesis Example 25-2, 0.592 g of WSCI 
hydrochloride and 0.752 g of DMAP were added to the solution and the whole was left standing for 1 day at room 
55 temperature. The termination of a reaction was confirmed using TLC. After that, the reaction system was concentrated 
without modification under reduced pressure, and then a saturated sodiumbicarbonate solution was added to the res- 
idue, followed by separatory extraction with chloroform. The resulting organic phase was dried with anhydrous sodium 
sulfate and concentrated under reduced pressure. A residue was purified by means of silica gel column chromatography 
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(50 g, chloroform/methanol = 40/1), and 1.12 g of the above-mentioned compound was obtained as a white solid 
product. 

MS(FAB,Pos.):m/z=598[M+1] + 

1 H-NMR(500MHz,CDCI 3 ):8=1.47(9H,s),1.69(3H,d,J=6.6Hz),2.01-2.08(1H,m) ,2.15-2.22(1 H,m),2.35-2 42(1 H m) 
2.56-2.63(1 H,m),3.62(3 H,s),4.74-4.87(3H,m),5.95(1H,quintet,J=7.0Hz),6.82-6.90(1H,m) 6.96-7.02(1 H m) 7 40-7 60 
(9H,m),7.81(1H,d,J==8.3Hz),7.88(1H,d,J=7.8Hz),8.04-8.10(2H,m),8.29(1H,d,J=8.1Hz). 

Synthesis Example 55-3: Synthesis of (S)-2 -(4-(N-Boc-aminomethvl) naphthoylaminoM -formvl-lactate M'S) 
-(1 '-(1 -naphthyl) ethyl) amide (XLI-1 ) — ' 1 1 ' 

[0267] 0.213 g of lithium aluminum hydride was suspended in 11.2 ml of anhydrous tetrahydrofuran and then a 
solution prepared by dissolving 1 .12 g of the compound obtained in Synthesis Example 55-2 in 22.4 ml of anhydrous 
tetrahydrofuran was added to the suspension and the whole was stirred for 0.5 hour at room temperature The termi- 
nation of a reaction was confirmed using TLC. After that, ethyl acetate, methanol, and a 10% sodiumpotass ium tartrate 
aqueous solution were added to the reaction solution in order and the whole was stirred for an additional 1 hour 
followed by separatory extraction with chloroform. The resulting organic phase was dried with anhydrous sodium sulfate 
and concentrated under reduced pressure. A residue was purified by means of silica gel column chromatography (80 
g, chloroform/methanol = 15/1) , and 1.44 g of intermediate alcohol was obtained as a white solid product To 20 1 ml 
of methylene chloride, 0.151 ml of oxalyl chloride and 0.251 ml of dimethyl sulfoxide were added while being stirred 
at -78°C. After the mixture was stirred for 0.5 hour, a solution prepared by dissolving 0.670 g of the intermediate alcohol 
obtained in advance in 6.70 ml of methylene chloride was added thereto. After the mixture was stirred for additional 
0.5 hour, 0.738 ml of tnethylamine was added thereto and the whole was stirred for 1 .5 hours under ice-cold condition 
Water was added to the reaction solution, followed by separatory extraction with chloroform. The resulting organic 
phase was dried with anhydrous sodium sulfate and concentrated under reduced pressure. A residue was purified by 
means of silica gel column chromatography (50 g, chloroform/methanol = 30/1), and 0.450 g of the above-mentioned 
compound was obtained as a light-orange solid product. 
MS(FAB,Pos.):m/z=568[M+1J + 

iH-NMR(500MHz,CDCI 3 ):5=1.47(9H,s),1.73(3H,d,J=6.8Hz),1.82-1.99(2H,m),2.28-2.40(1H,m),3 56-3 62(2H m) 
4.62-4.92(4H,m),5.98(1 H,t,J=7.3Hz),7.08-7.20(2H > m),7.36-7.60(BH,m),7.79(1 H,d,J=8.1 Hz),7.84-7 90(1 H m) ' 
30 8.04-8. 16(3H,m). v ' " 

Synthesis Example 55 -4: Synthesis of (S)-2-(4-(N-Boc-aminomethyl) naphthovlamino)-5-(2-picolylamino) valerat e 
(1 SH1-d -naphthyl) ethyl) amide (XXI-5) — 

[0268] 200.0 mg of the compound obtained in Synthesis Example 55-3 was dissolved in 6.0 ml of methanol and 
then 44.3 mg of 2-am.nomethylpyridine, and 44.3 mg of sodium cyanoborohydride were added to the solution at room 
temperature and the pH thereof was adjusted to pH = 4 to 5 with acetic acid, followed by stirring for 2 days After 
disappearance of raw materials was confirmed with TLC, the reaction solution was concentrated without modification 
under reduced pressure and then water was added, followed by separatory extraction with chloroform. The organic 
phase thus obtained was dried with anhydrous sodium sulfate and concentrated under reduced pressure A residue 
was purified by means of silica gel chromatography (10 g, chloroform/methanol = 15/1), and 91.5 mg of the above- 
mentioned compound was obtained as a light-yellow solid product. 
MS(FAB,Pos.):m/z=660[M+1] + 

iH-NMR(500MHz,CDCl3):6=1.47(9H,s),1.67(3H,d,J=6.8Hz),1.70-1.90 (2H,m), 1.90-2.04 (2H m) 2 88-3 00 (2H m) 
3.87 (2H,s), 4.62-4.75 (2 H,m), 4.82-4.88 (2H,m), 5.90-6.00 (1 H.m), 7.00-7.10 (2H,m), 7.34 (1 H, d, J=7 1 Hz) 7 40-7 58 
(7H.m). 7.77 (1H,m,J=8.1Hz), 7.87 (1H,d,J=7.6 Hz), 7.90-8.02 (2H,m), 8.12 (1H,d,J=8.5Hz), 8.20-8.32 (2H,m). 

Synthesis Example 55-5: Synthesis of (S)-2-(4-(imidazol-2-yl methyl) aminomethyl) naphthoylaminol 
5-(2-picolylamino)valerate (I'SHI'-f-Nnaphthyl) ethyl) amide fCompound No. 561 

[0269] 91 .5 mg of the compound obtained in Synthesis Example 55-4 was dissolved in 2 ml of methanol and then 
2 ml of a 4 mol/l hydrochloric acid/dioxane was added to the solution and the whole was stirred for 1 hour On completion 
of the reaction, the solvent was distilled off and a residue dried under vacuum. The resultant was dissolved in anhydrous 
methanol, and then 58.0 ml of triethylamine, and 16.0 mg of 2-imidazole carboaldehyde were added to the solution 
and the whole was stirred for 5 hours at room temperature. On completion of the reaction, the resultant was concen- 
trated and dned under reduced pressure, followed by dissolving in 2 ml of anhydrous methanol and cooling to 0°C 
Then, 1 0.5 mg of sodium borohydride was added to the solution and the whole was stirred for 0.5 hours On completion 
of the reaction, the solution was concentrated. The residue was purified by means of silica gel column chromatography 
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(5 g, chloroform/methanol/water = 7/3/0.5), followed by treating with a 1 mol/l hydrochloric acid. Consequently, 63. 5 
mg of hydrochloride of the above-mentioned compound was obtained as a white solid product. 
MS(FAB,Pos.):m/z=640[M+1] + 
• 1 H-NMR (500MHz ,DMSO-d6) : S=1.56 (3H ,d ,J=6.8Hz) ,1.66-1.90 (4H ,m) ,2 .96-3.08(2H,m),4.26-4.32(2H,m), 
5 4.62^.78(2H,m),4.82^.94(2H,m ),5.74-5.82(1H,m),7.40-7.96(14H,m) J 8.14(1H,d,J=8.5Hz) l 8.28(1H ,d,J=8.5Hz), 
8.30-8.36(1H,m),8.63(1H,d,J=7.1Hz) J 8.83(1H,d,J=7. 6Hz) ,8.80-8.84 (1H,m). 

Synthesis Example 56: Production of (S)-2-(4-(imidazol-2-yl methyl) aminomethyl) naphthoylamino)- 
5-(5,6 t 7,8-tetrahydro quinolin-8-ylamino) valerate(1'SH1'-(1-naphthyl) ethyl) amide [Compound No. 57] 

10 

Synthesis Example 56-1: Synthesis of (S)-2-(4-(N-Boc-aminomethy1) naphthoytamino)-5-(5,6,7,8-tetrahydroquinolin- 
8-ylamino) valerate (rSH1'-(1-naphthy1) ethyl) amide (XXI-6) 

[0270] ,200.0 mg of the compound obtained in Synthesis Example 55-3 was dissolved in 6.00 ml of methanol, and 
15 then 126.1 mg of amine obtained in Synthesis Example 54-1 and 44.3 mg of sodium cyanoborohydride were added 
to the solution at room temperature and the pH thereof was adjusted to pH = 4 to 5 with acetic acid, followed by stirring 
for 23 hours. After disappearance of raw materials was confirmed with TLC, the reaction solution was concentrated 
without modification under reduced pressure and then water was added thereto, followed by separatory extraction with 
chloroform. The organic phase thus obtained was dried with anhydrous sodium sulfate and concentrated under reduced 
20 pressure. A residue was purified by means of silica gel chromatography (10 g, chloroform/methanol = 15/1 ), and 162.9 
mg of the above-mentioned compound was obtained as a light-yellow solid product. 
MS(FAB,Pos.):m/z=700[M+1] + 

1 H-NMR(500MHz,CDCI 3 ): 6=:1.47(9H,s),1.68(3H,d,J=6.6Hz),1. 76-2.1 0(8H,m),2.20-2.40(2H,m), 2.60-2.78(2H,m), 
3.02-3.38(4H,m),4.62-4.96(4H,m),5.84-5.96(1H,m),7.00-7.34.(8H,m),7.73-7.90(2H,m),7 .94-8.40(4H,m). 

25 

Synthesis Example 56-2: Synthesis of (S)-2-(4-(imidazol-2-yl methyl) aminomethyl) naphthoylamino)- 
5-(5,6,7,8-tetrahydro quinolin-8-ylamino) valerate (1'SH1'-(1-naphthyl) ethyl) amide [Compound No. 57] 

[0271] 162.9 mg of the compound obtained in Synthesis Example 56-1 was dissolved in 2 ml of methanol, and then 
30 2 ml of a 4 mol/l hydrochloric acid/dioxane was added to the solution and the whole was stirred for 1 hour at room 
temperature. On completion of the reaction, the solvent was distilled off and a residue was dried under vacuum. The 
resultant was dissolved in anhydrous methanol, and then 97.3 uJ of triethylamine, and 26.8 mg of 2-imidazolecarboal- 
dehyde were added to the solution and the whole was stirred for 5 hours at room temperature. On completion of the 
reaction, the resultant was concentrated and dried under reduced pressure, followed by dissolving in 2 ml of anhydrous 
35 methanol and cooling to 0°C. Then, 17.6 mg of sodium borohydride was added to the solution and the whole was 
stirred for 0.5 hours. On completion of the reaction, the solution was concentrated. A residue was purified by means 
of silica gel column chromatography (5 g, chloroform/methanol/water = 7/3/0. 5) , followed by treating with a 1 mol/l 
hydrochloric acid. Consequently, 102.0 mg of hydrochloride of the above-mentioned compound was obtained as a 
white solid product. 
40 MS(FAB,Pos.):m/z=680[M+1] + 

1 H-NMR(500MHz.DMSO-d 6 ) : 5=1.56(3H,d,J=6.8Hz),1.70-1.94 (6H,m),2. 24-2.36(2H,m),2.78-2.82(1H,m),4.60-4.76 
(2H,m),4.82-4.90(2H,m) , 5.76-5.80 (1H,m), 7.36-7.40 (1H,m), 7.44-7.66 (12H,m), 7.84 (1H,d,J =7.8Hz), 7.96 (1H,d, 
J=7.6Hz), 8.14 (1H,d,J=8.5Hz), 8.24-8.36 (2H,m) ,8.42-8.46(1 H,m),8.68-8.82(2H,m). 

45 Synthesis Example 57: Production of (S)-2-(4-(imidazol-2-yl methyl)aminomethyl)naphthoy1amino)-5-(2-picolylamino) 
valerate (I'RHI'-Q-naphthyl) ethyl) amide [Compound No. 58] 

Synthesis Example 57-1: Synthesis of N^Boc-L-glutamate(1'R)-(1'-(1-naphthyl) ethyl) amide -y-benzylester 
(Compound XXXV-3) 

50 

[0272] 1 .1 2g of commercially available N^Boc-L-glutamate Y-benzylester was dissolved in 21 .0 ml of DMF, and then 
0.853 g of commercially available (R)-1-(1-naphthyl) ethylamine, 0.955 g of WSCI hydrochloride and 0.673 g of HOBt 
were added to the solution and the whole was left standing for 1 day at room temperature. The termination of a reaction 
was confirmed using TLC. After that, the reaction system was concentrated without modification under reduced pres- 
55 sure, and then a 1N hydrochloric acid was added to a residue, followed by separatory extraction with chloroform. The 
resulting organic phase was washed with a saturated sodium bicarbonate solution and was then dried with anhydrous 
sodium sulfate and concentrated under reduced pressure. A residue was subjected to silica gel column chromatography 
(50 g, chloroform/ethyl acetate = 5/1) , and 1.63 g of the above-mentioned compound was obtained as a white solid. 
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MS(FAB,Pos.):m/z=491[M+1] + 

1 H-NMR(500MHz,CDCI 3 ): 5=1 .33(9H,s),1 .63(3H,d, J=6.8Hz),1 .88-1 .98 (1 H,m) f 2.1 2-2.22(1 H,m),2.45(1 H,dt, J=6.8, 
1 6.6Hz),2.50-2.58(1 H, m),4.08-4.20(1 H,m),5.11 (2H,s),5.04-5.09(1 H,m),5.88(1 H,t, J=7.1 Hz),6.48-6.62(1 H,m),7.23- 
7.53(9H,m),7.78(1H,d,J=7.8Hz),7.84(1 H,d, J=7.8Hz), 8.04 (1H,d, J=8.3Hz). 

5 

Synthesis Example 57-2: Synthesis of N a -(4-(N-Boc-aminomethyl) naphthoyl)-L-glutamate (1 *R)-(1 '-(1 -naphthyl) ethyl) 
amide y-methylester (XL-2) 

[0273] 1.15 g of the compound obtained in Synthesis Example 57-1 was dissolved in 17.3 ml of methanol, and then 
10 17.3 ml of a 10% hydrochloric acid/methanol solution was added to the solution and the whole was left standing for 1 
day at room temperature. The termination of the reaction was confirmed using TLC. After that, the reaction system 
was concentrated without modification under reduced pressure and dried under vacuum, and the above-mentioned 
compound was obtained as a white solid product. The product was dissolved in 14.7 ml of DMF, and then 0.706 g of 
the compound obtained in Synthesis Example 25-2, 0.674 g of WSCI hydrochloride and 0. 859 g of DMAP were added 
15 to the solution and the whole was left standing for 1 day at room temperature. The termination of the reaction was 
confirmed using TLC. After that, the reaction system was concentrated without modification under reduced pressure, 
and then a saturated sodium bicarbonate solution was added to the residue, followed by separatory extraction with 
chloroform. The resulting organic phase was dried with anhydrous sodium sulfate and concentrated under reduced 
pressure. A residue was purified by means of silica gel column chromatography (50 g, chloroform/methanol = 40/1) , 
20 and 1.03 g of the above-mentioned compound was obtained as a light-yellow solid product. 
MS(FAB,Pos.):m/z=598[M+1] + 

1 H-NMR(500MHz,CDCI 3 ):8=1.47(9H,s) > 1.69(d,3H,J=6.8Hz),2.11-2.19 (1H,m),2.28-2.35(1H,m),2.50-2.56(1H,m), 
2.66-2.72(1 H,m),3.67(3H,s),4.70-4.84(3H,m),5.95(1 H,quintet,J=7.0Hz),6.82-6.92(1 H,d, J=7.8Hz),6.99(1 H,d,J= 
8.3Hz),7.30-7.57(9H,m),7.77(1H,d,J=8.1Hz ),7.85(1H,d,J=7.8Hz),8.03(1H,d,J=8.3Hz),8.09(1H,d,J=8.3Hz),8.15(1H, 
25 d, J=8.5Hz). 

Synthesis Example 57-3: Synthesis of (S)-2-(4-(N-Boc-aminomethyl) naphthoylamino)-4-formy1-lactate (1'R) 
-(1'-(1 -naphthyl) ethyl) amide (XLI-2) ^ — " 

30 [0274] 0.196 g of lithium aluminum hydride was suspended in 10.3 ml of anhydrous tetrahydrofuran, and then a 
solution prepared by dissolving 1 .03 g of the compound obtained in Synthesis Example 57-2 in 20,6 ml of anhydrous 
tetrahydrofuran was added to the suspension and the whole was stirred for 0.5 hours at room temperature. The ter- 
mination of the reaction was confirmed using TLC. After that, ethyl acetate, methanol, and a 10% sodium potassium 
tartrate aqueous solution were added to the reaction solution in order and the whole was stirred for an additional 1 

35 hour, followed by separatory extraction with chloroform. The resulting organic phase was dried with anhydrous sodium 
sulfate and concentrated under reduced pressure. A residue was purified by means of silica gel column chromatography 
(80 g, chloroform/methanol = 15/1 ), and 0.785 g of intermediate alcohol was obtained as a white solid product. To 23.6 
ml of methylene chloride, 0.177 ml of oxalyl chloride and 0.294 ml of dimethyl sulfoxide were added while being stirred 
at -78°C. After the mixture was stirred for 0.5 hours, a solution prepared by dissolving 0.670 g of the intermediate 

40 alcohol obtained in advance in 6.70 ml of methylene chloride was added thereto. After the mixture was stirred for an 
additional 0.5 hours, 0.864 ml of triethylamine was added thereto and the whole was stirred for 1 .5 hours under ice- 
cold condition. Water was added to the reaction solution, followed by separatory extraction with chloroform. The re- 
sulting organic phase was dried with anhydrous sodium sulfate and concentrated under reduced pressure. A residue 
was purified by means of silica gel column chromatography (50 g, chloroform/methanol = 30/1), and 0.446 g of the 

45 above-mentioned compound was obtained as a light-orange solid product. 
MS(FAB,Pos.):m/z=568[M+1] + 

1 H-NMR(500MHz,CDCI 3 ): 5=1. 45(9H,s),1.63(3H,d,J=6.8Hz),1. 80-2.42 (4H,m),3.37(2H,m),4.40-5.04(4H,m),5.90- 
5.98(1 H,m),7.05(1H,d, J =7.1Hz),7.12-7.60(8H,m),7.64-8.16(5H,m). 

50 Synthesis Example 57-4 Synthesisof (S )-2-(4-(N-Boc-aminomethyl) naphthoylamino)-5-(2-picolylamino) valerate (1 'R) 
-(1'-(1 -naphthyl) ethyl) amide (XXI-7) " ~ " ~ ~ — — - 

[0275] 200.0 mg of the compound obtained in Synthesis Example 57-3 was dissolved in 6.00 ml of methanol, and 
then 44.3 mg of 2-aminomethyipyridine, and 44.3 mg of sodium cyanoborohydride were added to the solution at room 
55 temperature and the pH thereof was adjusted to pH = 4 to 5 with acetic acid, followed by stirring for 3 days. After 
disappearance of raw materials was confirmed with TLC, the reaction solution was concentrated without modification 
under reduced pressure and then water was added thereto, followed by separatory extraction with chloroform. The 
organic phase thus obtained was dried with anhydrous sodium sulfate and concentrated under reduced pressure. A 
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residue was purified by means of silica gel column chromatography (10 g, chloroform/methano! = 10/1) , and 66.6 mg 
of the above-mentioned compound was obtained as a light-yellow solid product 
MS(FAB,Pos.):m/z=660[M+1] + 
* 1H-NMR(500MHz,CDCI 3 ) : 8=1.47 (9H,s), 1.68 (3H,d,J=6.8Hz), 1.90-2.20 (4H,m) f 3.00-3.16 (2H,m), 3.86-4.00 (2H, 
5 m), 4.64^.88 (4H,m), 5.90-6.00 (1H,m), 7.00-7.18 (2H,m), 7.28-7.60 (8H,m) ( 7.73 (1H,d,J=8.1Hz), 7.83 (1H,d, 
J=8.1 Hz), 7.90-8.02 (2H,m), 8.14 (1H,d,J=8.3Hz), 8.22 (2H ,d,J=8.3Hz). 

Synthesis Example 57-5: Synthesis of (S)-2-(4-(imidazol-2-yl methyl) aminomethyl) naphthoylamino)- 
5-(2-picoly1amino)valerate (1'RH1'-(1-naphthyl) ethyl) amide [Compound No. 58] 

10 

[0276] 66.6 mg of the compound obtained in Synthesis Example 57-4 was dissolved in 2 ml of methanol, and then 
2 ml of a 4 mol/l hydrochloric acid/dioxane was added to the solution and the whole was stirred for 1 hour at room 
temperature. On completion of the reaction, the solvent was distilled off and a residue was dried under vacuum. The 
resultant was dissolved in anhydrous methanol, and then 42.2 uJ of triethylamine, and 11.6 mg of 2-imidazolecarboal- 

15 dehyde were added to the solution and the whole was stirred for 5 hours at room temperature. On completion of the 
reaction, the resultant solution was concentrated and dried under reduced pressure, followedbydissolving in 2 ml of 
anhydrous ethanol and cooling to 0°C. Then, 7.6 mg of sodium borohydride was added to the solution and the whole 
was stirred for 0.5 hours at room temperature. On completion of the reaction, the solution was concentrated. The 
residue was purified by means of silica gel column chromatography (5g, chloroform/methanol/water = 7/3/0.5), fol- 

20 lowedby treating with a 1 mol/l hydrochloric acid. Consequently, 27.6 mg of hydrochloride of the above-mentioned 
compound was obtained as a white solid product. 

MS(FAB,Pos.) :m/z=640[M+1] + iH-NMR(500MHz,DMSO-d 6 ) :5=1.55(3H,d,J=6.8Hz),1.78-1.94(4H,m), 3.00-3.08(2H, 
m),4.34-4.38(2H,m),4.58-4.76(2H,m),4.80-4.96(2H,m) ,5.74(1 H,t,J=7.0Hz),7.40-7.96(14H,m),8.14(1H,d,J=8.5Hz), 
8.20 (1 H,d, J=8.5Hz),8.31 (1 H,d, J=9.0Hz),8.65(1 H,d, J=7.1 Hz),8.78-8.84 (2H,m). 

25 

Synthesis Example 58: Production of (S)-2-(4-(imidazol-2-yl methyl) aminomethyl) naphthoytamino)- 
5-(5,6,7,8-tetrahydro quinolin-8-ylamino) valerate (rRH1'-(1-naphthy1) ethyl) amide [Compound No. 59] 

Synthesis Example 58-1: Synthesis of (S)-2-(4-(N-Boc-aminomethyl) naphthoylamino)-5-(5,6,7,8-tetrahydroquinolin- 
30 8-ylamino) valerate (1'R)-(r-(1-naphthyl) ethyl) amide (XXI-8) 

[0277] 200.0 mg of the compound obtained in Synthesis Example 57-3 was dissolved in 6.00 ml of methanol, and 
then 126.1 mg of amine obtained in Synthesis Example 54-1 and 44.3 mg of sodium cyanoborohydride were added 
to the solution at room temperature and the pH thereof was adjusted to pH = 4 to 5 with acetic acid, followed by stirring 

35 for 3 days. After disappearance of raw materials was confirmed with using TLC, the reaction solution was concentrated 
without modification under a reduced pressure and then water was added thereto, followed by separatory extraction 
with chloroform. The organic phase thus obtained was dried with anhydrous sodium sulfate and concentrated under 
a reduced pressure. A residue was purified by means of silica gel chromatography (10 g, chloroform/methanol = 15/1), 
and 123.3 mg of the above-mentioned compound was obtained as a light-yellow solid product. 

40 MS(FAB,Pos.):m/2=700(M+1] + 

1 H-NMR(500MHz,CDCI 3 ):5-1.47(9H,s),1.68(3H,d l J-6.8Hz),1. 76-2.40 (8H,m),2.60-2.78(2H,m),3.04-3.40(4H,m),4.62- 
4.90(4H,m),5.86-5 .96(1H ) m),7.04-7.12(1H,m),7.22-7.58(7H,m),7.73-7.84(3H,m),7.9 0-8.04(4H,m),8.08-8.20(1H t m), 
8.24-8.36,(1 H,m). 

45 Synthesis Example 58-2: Synthesis of (S)-2-(4-(imidazol-2-yl methyl) aminomethyl) naphthoylamino)- 

5-(5,6,7,8-tetrahydro guinolin-8-ylamino) valerate (1'RH1'-(1-naphthyl) ethyl) amide [Compound No. 59] 

[0278] 123.3 mg of the compound obtained in Synthesis Example 58-1 was dissolved in 2 ml of methanol, and then 
2 ml of a 4 mol/l hydrochloric acid/dioxane was added to the solution and the whole was stirred for 1 hour at room 

50 temperature. On completion of the reaction, the solvent was distilled off and a residue was dried under vacuum. The 
resultant was dissolved in 3.17 ml of anhydrous methanol, and then 73.7 uJ of triethylamine, and 20.3 mg of 2-imida- 
zolecarboaldehyde were added to the solution and the whole was stirred for 5 hours at room temperature. On completion 
of the reaction, the resultant was concentrated and dried under reduced pressure, followed by dissolving in 2 ml of 
anhydrous methanol and cooling to 0°C. Then, 13.3 mg of sodium borohydride was added to the solution and the whole 

55 was stirred for 0.5 hours at room temperature. On completion of the reaction, the solution was concentrated. The 
residue was purified by means of silica gel column chromatography (5 g, chloroform/methanol/water = 7/3/0.5), fol- 
lowedby treating with a 1 mol/l hydrochloric acid. Consequently, 75.5 mg of hydrochloride of the above-mentioned 
compound was obtained as a white solid product. 
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MS(FAB,Pos. ):m/z=680[M+ 1 ] + 

1 H-NMR(500MHz,DMSO-d 6 ): 5=1.55(3H,d,J=6.8Hz),1.70-2.04(6H,m),2. 32-2.40 (2H,m), 2.78-2.82 (1H m) 4 40-4 64 
(2H,m), 4.68-4.76 (2H.m) , 4.82-4.94 (2H.m), 5.74 (1H,t,J=7.0Hz), 7.38-7.42 (1H,m), 7.46-7.78 (12H,m),' 7 80-7 88 
(2H,m), 7.96 (1H,d,J=7.0Hz), 8.14 (1H,d,J=7.5Hz) , 8.20 (2H,d,J=8.3Hz), 8.31 (1H,d,J=8.1Hz), 8.50 (1H,d,J=4.6Hz), 
8.8 0-8.88(2H,m). 

Synthesis Example 59: Production of (S>-2-(4 -(N-2-picolylamino methyl) benzoylamino)-5-(N-2-picolvlamino) v alerate 
1-naphthalenemethylamide [Compound No. 60] 

[0279] 48.8 mg of the compound obtained in Synthesis Example 1 9-3 was dissolved in 1 .0 ml of methanol and then 
30.0 pJ of triethylamine and 1 7.5 pi of 2-pyridinealdehyde were added to the solution, followed by stirring for 30 minutes 
at room temperature. On completion of the reaction, the solvent was distilled off. Subsequently 1 0 ml of anhydrous 
methanol was added thereto and the whole was cooled to 0°C. Then, 26.6 mg of sodium borohydride was added to 
the solution and the whole was stirred for 40 minutes while being gradually returned to room temperature. On completion 
of the reaction, the solvent was distilled off and a residue was purified by means of silica gel column chromatography 
(2 g, chloroform/methanol/water = 7/3/0.5). After the resultant compound was dissolved in a 1 mol/l hydrochloric acid 
and water was distilled off. Consequently, 24.8 mg of hydrochloride of the above-mentioned compound was obtained 
as a white solid product. 
MS(FAB,Pos.):m/z=587[M+1] + 

iH-NMR(500MHz, DMSO-d 6 ): 8=1.75-1.90 (4H,m) .2.90-3.10 (2H,m) ,4.29 and 4.30(6H,s),4.54^ 58(1 H m) 4 76(2H 
d,J=5.6Hz),7.40-7.49 (4H,m),7.52-7.61(4H,m),7.67(2H,d,J=8.1Hz),7.84-7.86(1H,m),7.9 1-7.96 (3Hm)'7 99 (2H d' 
J=8.1Hz), 8.05-8.08 (1H,m) ,8.62 (1H,d,J=4 .9Hz),8.66(1 H,d,J=4.9Hz),8.69-8.73(2H,m),9.37(2H,brs),9.95(2H ,brs). ' 

Synthesis Example 60: Production of (S)-2-( 4 -(N-2-picolvlamino methyl) methylbenzovlamino)-4-fN -2-DicoM a minn-> 
lactate 1-naphthalenemethylamide [Compound No. 611 — 

Synthesis Example 60-1: Synthesis of (S)-2-(N -Fmoc amino)-4-(N-Boc amino) lactate 1-naphthalenemet hylamide 
(Compound X-3) 

[0280] 201 .9 mg of commercially available (S)-2-(N-Fmoc amino) lactate was dissolved in 2.0 ml of DMF and then 
106.1 mg of WSCI hydrochloride and 71.0 mg of HOBt were added and dissolved in the solution. Then', 67 ml of 
1 -naphthalene methylamine was added to the solution and the whole was stirred for 16 hours at room temperature 
On completion of the reaction, the solvent was distilled off. The residue was purified by means of silica gel column 
chromatography (10 g, chloroform/methanol=30/1), and 231. 8 mg of the above-mentioned compound was obtained 
as a white solid product. 
MS(FAB,Pos.):m/z=580(M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ) : 8=1.37(9H,s),1.65-1.73(1H,m),1.78-1.83 (1H,m),2.97-3.03(2H,m) 4 05-4 10(1H m) 
4.20-4.28(3H,m),4.75(2H ,brs),6.75(1H,brs),7.30-7.37(2H,m),7.42(2H,t,J=7.4Hz),7.43-7. 49(2H,m) 7 50-7 57(2Hm)' 

7.64(1 H,d,J=8.3Hz),7.74(1H,t,J=6.7Hz),7.84(1H,d,J=7.3Hz),7.90(2H.d,J=7.4Hz),7.93(1H,m),8.02(1H,d,J=6.3Hz), ' 
8.42(1 H,t,J-5.6Hz). 

Synthesis Example 60-2: Synthesis of (S)-2- (4-(N-Boc aminomethvl) benzoylamino)-4-(N-Boc amin o) lactate 
1-naphthalenemethyl amide (Compound XVIII-8) 

[0281] 152.2 mg of the compound obtained in Synthesis Example 60-1 was dissolved in 3.0 ml of DMF and then 
0.3 ml of diethylamine was added to the solution and the whole was stirred for 50 minutes at room temperature On 
completion of the reaction, the solvent was distilled off and a residue was dried by vacuum pump. The resulting com- 
pound was used in a subsequent reaction without purification. 141.7 mg of the resulting mixture was dissolved in 3 ml 
of DMF, and then 75.6 mg of WSCI hydrochloride, 35.5 mg of HOBt and 79.3 mg of the compound obtained in Synthesis 
Example 19-1 were added to the solution and the whole was stirred for 22 hours at room temperature. On completion 
of the reaction, the solvent was distilled off. A residue was dissolved in chloroform, and washed with a 1 mol/l hydro- 
chloric acid, a 1 mol/l sodium hydroxide aqueous solution and a saturated salt solution. An organic layer was dried 
with anhydrous sodium sulfate, followed by distilling the solvent off. The residue was purified by means of silica gel 
column chromatography (7.5 g, chloroform/methanol = 30/1, and 109.1 mg of the above-mentioned compound was 
obtained as a white solid product. 
MS(FAB,Pos.):m/z=591[M+1] + 

iH-NMR(500MHz,DMSO-d 6 ) :5=1.35(9H,s) ,1.39(9H,s) ,1.83-1. 87(1 H,m) ,1.91-1.95(1H,m),2.98-3.03(2H m) 4 17 
(2H,d,J=6.3Hz),4.48-4.52(1H,m),4.75(2H,d,J=5.6Hz),6.78(1H,t,J=5.3Hz),7.31(2H,d,J=8.1Hz),7.44-7.49(3H,m), 



76 



EP 1 389 460 A1 



7.52-7.56(2H,m),7.83-7.86(3H,m),7.93-7.96 (1 H,m),8.04-8.06 (1H,m), 8.47-8.49(2H,m). 

Synthesis Example 60-3: Synthesis of (S)-2-(4-aminomethyl benzoyiamino)-4-aminolactate 
* 1-naphthalenemethylamide (Compound XIX-2) 

5 

[0282] 49.7 mg of the compound obtained in Synthesis Example 60-2 was dissolved in 0.5 ml of methanol, and then 
0.5 ml of a 4 mol/l hydrochloric acid/dioxane was added to the solution and the whole was stirred for 1 .5 hours at room 
temperature. On completion of the reaction, the solvent was distilled off and a residue was then dried by a vacuum 
pump, and 52.4 mg of the above-mentioned compound was obtained as a white solid product 
10 MS(FAB,Pos.):m/z=391 M+1] + 

Synthesis Example 60-4: Synthesis of (S)-2-(4-(N-2-picolylamino) methy1benzoylaminoH-(N-2-picolylamino) lactate 
1 -naphthalene methylamide [Compound No. 61] 

15 [0283] 45.1 mg of the compound obtained in Synthesis Example 60-3 was dissolved in 0.9 ml of methanol and then 
24.4 uJ of triethylamine and 14.4 uJ of 2-pyridinealdehyde were added to the solution, followed by stirring for 70 minutes 
at room temperature. On completion of the reaction, the solvent was distilled off. Subsequently, 1.0 ml of anhydrous 
methanol was added thereto and the whole was cooled to 0°C. Then, 23.4 mg of sodium borohydride was added to 
the solution and the whole was stirred for 35 minutes while being gradually returned to room temperature. On completion 

20 of the reaction, the solvent was distilled off and a residue was purified by means of silica gel column chromatography 
(chloroform/methanol/water = 7/3/0.5). After the resultant compound was dissolved in a 1 mol/l hydrochloric acid, water 
was distilled off. Consequently, 28.4 mg of hydrochloride of the above-mentioned compound was obtained as a white 
solid product. 

MS(FAB,Pos.):m/z=573[M+1] + 
25 iH-NMR(500MHz,DMSO-d 6 ):82.20-2.37(4H,m) ,3.0-3.1 5(2H,m) ,4.22-4.37 (6H,m),4.61-4.67(1H,m),4.74(1H,dd,J= 
1 5.6,5.9Hz),4.79(1 H.dd, J=1 5.6,5.9Hz),7^ 

7.86(1 H,dd,J=7.3,1 .9Hz),7.89-7.96(3H,m ),7.99(2H,d,3=8.5Hz),8.06-8.09(1 H,m),8.62(1 H,dd,J=4.9,1 .7Hz), 8.67(1 H, 
dd,J=4.9,1.7Hz),8.74(1H,t l J=5.6Hz),8.86(1H,d,J=7.8Hz) ,9.46(2H,brs),9.96(2H,brs). 

30 Synthesis Example 61: Production of (S)-2-(4-(N-2-picolylamino) methylbenzoylamino)-3-(N-2-picolylamino) 
propionate 1-naphthalenemethylamide [Compound No. 62] 

Synthesis Example 61-1: Synthesis of (S)-2-(N-Fmoc amino)-3-(N-Boc amino) propionate 1-naphthalenemethylamide 
(Compound X-4) 

35 

[0284] 201 .6 mg of commercially available (S)-2-(N-Fmoc amino)~4-(N-Boc amino) propionate was dissolved in 2.0 
ml of DMF, and then 110.0 mg of WSCI hydrochloride and 75.6 mg of HOBt were added and dissolved therein. Then, 
29 pj of 1 -naphthalene methylamine was added to the solution and the whole was stirred for 16 hours at room tem- 
perature. On completion of the reaction, the solvent was distilled off. The residue was purified by means of silica gel 
40 column chromatography (10 g, chloroform/methanol = 30/1), and 226.3 mg of the above-mentioned compound was 
obtained as a white solid product. 
MS(FAB,Pos.):m/z=566[M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ):S=1.37(9H,s) ,3.26-3.29(2H,m) ,4.10-4.25(2H,m),4.27-4.29(2H,m),4.76(2H,d t J=5.6Hz) t 
6.80(1 H,t,J=5.6Hz),7 .30-7.37(2H,m),7.43(2H,t,J=7.3Hz),7.44(2H,d,J=5.8Hz),7.71(2H,d,J=7.7Hz),7.88(1H,t,J= 
45 4.3Hz),7.90(2H,d,J=7.6Hz),7.93(1H,m),8 .03(1H,d,J=6.8Hz),8.51(1H,t,J=5.6Hz). 

Synthesis Example 61-2: Synthesis of (S)-2-(4-N-Boc aminomethyl) benzoylamino)-3-(N-Boc amino) propionate 
1-naphthalenemethyl amide (Compound XVII 1-9) 

50 [0285] 151.6 mg of the compound obtained in Synthesis Example 61-1 was dissolved in 3.0 ml of DMF, and then 
0.3 ml of diethylamine was added to the solution and the whole was stirred for 60 minutes at room temperature. On 
completion of the reaction, the solvent was distilled off and the residue was dried by vacuum pump. The resulting 
compound was used in a subsequent reaction without purification. 136.0 mg of the resulting mixture was dissolved in 
3 ml of DMF, and then 76.6 mg of WSCI hydrochloride, 35.3 mg of HOBt and 79.7 mg of the compound obtained in 

55 Synthesis Example 19-1 were added to the solution and the whole was stirred for 23 hours at room temperature. On 
completion of the reaction, the solvent was distilled off. The residue was purified by means of silica gel column chro- 
matography (7.5 g, chloroform/methanol = 30/1), and 46.2 mg of the above-mentioned compound was obtained as a 
white solid product. 
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MS(FAB,Pos.):m/z=577[M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ):5=1.35(9H,s),1.39 (9H,s),3.34-3.72 (2H,m) ,4.16(2H,d,J=6.3Hz),4.54^.57(1H,m),4.74 
(1 H,dd, J=1 1 .7,5.6Hz), 4.78(1 H,dd, J=1 1 .7,5.6Hz),7.05(1 H,t, J=5.6Hz),7.31 (2H,d, J=8.3Hz ),7.44-7.49(3H,m),7.51 -7.57 
(2H,m),7.81-7.85(3H,m),7.93-7.95(1 H,m),8.02-8.05(1H,m),8.33(1H,d,J=7.8Hz),8.54(1 H,t,J=5.6Hz). 

5 

Synthesis Example 61-3: Synthesis of (S)-2-(4-aminomethylbenzoyl amino)-3-aminopropionate 
1-naphthalenemethylamide (Compound XIX-3) 

[0286] 43.2 mg of the compound obtained in Synthesis Example 3-(2) was dissolved in 0.86 ml of methanol, and 
10 then 0.86 ml of a 4 mol/l hydrochloric acid/dioxane was added to the solution and the whole was stirred for 1 00 minutes 
at room temperature. On completion of the reaction, the solvent was distilled off and the residue was then dried by a 
vacuum pump, and 42 .1 mg of the above-mentioned compound was obtained as a white solid product. 
MS(FAB,Pos.):m/z=377[M+1] + 

*5 Synthesis Example 61-4: Synthesis of (S)-2-(4-(N-2-picolylamino) methylbenzoylamino)-3-(N-2-picolylamino) 
propionate 1-naphthalenemethylamide [Compound No. 62] 

[0287] 36.8 mg of the compound obtained in Synthesis Example 61-3 was dissolved in 0. 8 ml of methanol and then 
22. 1 jllI of triethylamine and 1 3.0 uJ of 2-pyridinealdehyde were added to the solution, followed by stirring for 70 minutes 

20 at room temperature. On completion of the reaction, the solvent was distilled off. Subsequently, 1 ml of anhydrous 
methanol was added thereto and the whole was cooled to 0°C. Then, 20.8 mg of sodium borohydride was added to 
the solution and the whole was stirred for 35 minutes while being gradually returned to room temperature. On completion 
of the reaction, the solvent was distilled off and the residue was purified by means of silica gel column chromatography 
(2 g, chloroform/methanol/water = 7/3/0.5). After the resultant compound was dissolved in a 1 mol/l hydrochloric acid, 

25 water was distilled off. Consequently, 25.9 mg of hydrochloride of the above-mentioned compound was obtained as a 
white solid product. 
MS(FAB,Pos.):m/z=559[M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ):5=3.4-3.7(4H,m),4.34(4H,brs),4.42(2H,s) ,4.77(1 H,d,J=5.9Hz),5.00-5.05(1H,m), 
7.43-7.50(4H,m),7.52-7.56 (2H,m),7.58(1H,d,J=7.8Hz),7.62(1H,d,J=7.8Hz),7.69(2H,d,J=8.3H z),7.85(1H,dd,J=7.3, 
30 2.0Hz) s 7.90-7.96(3H,m),8.05(2H,d,J=8.3Hz) ,8.05-8.06(1 H,m),8.62(1 H,dd,J=4.9,1 .7Hz),8.67(1 H,dd, J=4.9,1 .7Hz), 
8.85(1 H,t,J=5.6Hz),9.16(1H,d,J=7.8Hz),9.58(2H,brs),9.99(2 H.brs). 

Synthesis Example 62: Production of (S)-2-(4-(N-2-picolylamino methyl) benzoylamino)-5-(N-2-picolylamino) caprate 
1-naphthalenemethylamide [Compound No. 63] 

35 *" 4 

Synthesis Example 62-1: Synthesis of N a -4-(N-Fmoc aminomethyl) benzoyl-Ne-Boc-L-lysine 
1-naphthalenemethylamide (Compound X-5) 

[0288] 510. 0 mg of commercially available N a -Fmoc-N 6 -Boc-L-lithine was dissolved in 10 ml of DMF, and then 255.4 
40 mg of WSCI hydrochloride and 177.6 mg of HOBt were added and dissolved therein. Then, 157 uJ of 1-naphthalene 
methyiamine was added to the solution and the whole was stirred for 2 days at room temperature. On completion of 
the reaction, the solvent was distilled off. Then, the residue was dissolved in chloroform and washed with a 1N hydro- 
chloric acid and a saturated salt solution. An organic layer was dried with anhydrous sodium sulfate and then the 
solvent was distilled off. The residue was purifiedbymeans of silica gel column chromatography (25 g, chloroform/ethyl 
45 acetate = 2/1), and 455.9 mg of the above-mentioned compound was obtained as a white frothy product. 
MS(FAB.Pos.):m/z=608[M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ) : 5=1.36 (9H,s), 1 .22-1.40 (4H,m), 1.55-1.65 (2H,m), 2.86 (2H,d,J=6.1,5.6Hz), 4.02 (1H, 
m), 4.20-4.30 (3H,m), 4.75 (2H,m), 6.78 (1H,t,J=5.6Hz), 7.31-7.35 (2H,m), 7.41 (2H,t,J=7.6Hz), 7 .43-7.47(2H,m), 
7.50-7.55(3H,m),7.73(2H,d, J=7.6Hz),7.84(1 H,m),7.90(2H,d,J=7.6Hz),7.94(1 H,m),7.93(1 H,m),8.03(1 R,m),8.45(1 H,t , 
50 J=5.6Hz). 

Synthesis Example 62-2: Synthesis of N^-fN-Boc aminomethyl) benzoyI-N £ -Boc-L-lysine 1 -naphthalenemethylamide 
(Compound XVIII-10) 

55 [0289] 301 .0 mg of the compound obtained in Synthesis Example 62-1 was dissolved in 6 ml of DMF, and then 0.6 
ml of diethylamine was added to the solution and the whole was stirred for 140 minutes at room temperature. On 
completion of the reaction, the solvent was distilled off and the residue was dried by vacuum pump. The resultant was 
dissolved in 6 ml of DMF, followed by adding 143.8 mg of WSCI hydrochloride, 75.4 mg of HOBt, and 137.0 mg of the 
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compound obtained in Synthesis Example 19-1 and stirring for 13.5 hours at room temperature. On completion of the 
reaction, the solvent was distilled off and the residue was purified by means of silica gel column chromatography (15 
g, chloroform/ethyl acetate = 1/1) , and 125.2 mg of the above-mentioned compound was obtained as a white solid 
• product. 
5 MS(FAB,Pos.):m/z=619[M+1] + 

1 H-NMR(500MH2,DMSO-d 6 ):5=1.35(9H,s),1.39(9H t s),1.20-1.45(4H,m) ,1.70-1 .80(2H,m),2.86(2H,m),4.17(2H,d t 
- J=6.1Hz),4.46(1H,m),4.75(2H,m),6.77(1H,t,J=5.6Hz),7.31(2H,d.J=8.3H2),7.43-7.49(3H,m) ,7.51-7.56(2H,m), 
7.83-7.86(3H,m),7.93-7.96(1H,m),8.04-8.60(1H ,m),8.40(1H.d,J=7.6Hz), 8.52(1 H,t,J=5.6Hz). 

10 Synthesis Example 62-3: Synthesis of N tt >(4-aminomethyl benzoyl) L-lysine 1-naphthalenemethylamide (Compound 
XIX^) 

[0290] 53.7 mg of the compound obtained in Synthesis Example 62-2 was dissolved in 2.0 ml of methanol, and then 
2.0 ml of a 4 mol/l hydrochloric acid/dioxane was added to the solution and the whole was stirred for 20 hours at room 
15 temperature. On completion of the reaction, the solvent was distilled off and the residue was then dried by a vacuum 
pump, and 51.9 mg of the above-mentioned compound was obtained as a white solid product. 
MS(FAB,Pos.):m/z=4 1 9[M+1 ] + 

Synthesis Example 62-4: Synthesis of (S)-2-(4-(2-picolylamino methyl) benzoylamino)-5-(2-picolylamino) caprate 
20 1-naphthalenemethylamide [Compound No. 63] 

[0291] 51.9 mg of the compound obtained in Synthesis Example 62-3 was dissolved in 1.0 ml of methanol and then 
29.3 fil of triethylamine and 17.5 u.l of 2-pyridinealdehyde were added to the solution, followed by stirring for 90 minutes 
at room temperature. On completion of the reaction, the solvent was distilled off. Subsequently, 1.0 ml of anhydrous 

25 methanol was added thereto and the whole was cooled to 0°C. Then, 26.6 mg of sodium borohydride was added to 
the solution and the whole was stirred for 60 minutes while being gradually returned to room temperature. On completion 
of the reaction, the solvent was distilled off and the residue was purified by means of silica gel column chromatography 
(2.5 g, chloroform/methanol/water = 7/3/0.5). After the resultant compound was dissolved in a 1N hydrochloric acid, 
water was distilled off. Consequently, 31.1 mg of hydrochloride of the above-mentioned compound was obtained as a 

30 white solid product. 

MS(FAB,Pos.):m/z=601[M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ) : 61 .30-1.46(2H,m), 1. 60-1. 75(2H,m),1. 80-1 .83(2H,m),2.80-3.00(2H,m),4.30(6H,brs), 
4.52(1 H,m),4.73(1 H,dd, J=1 5.3,5.6Hz),4.78(1 H,dd, J=1 5.3,5.6Hz),7.44-7.49(3H,m),7.52-7 .55(2H,m),7.59(2H,t, J= 
7.8Hz),7.66(2H,d,J=8.5Hz),7.83-7.86(1H, m),7.91-7.96(3H,m),7.99(2H,d,J=8.5Hz),8.05-8.09(1H,m),8.64-8. 68(4H, 
35 m),9.36(2H,brs),9.95(2H,brs). 

Synthesis Example 63: Production of (2S)-2-(4-((5 t 6,7,8-tetra hydroquinolin-8-yl) aminomethyl) benzoylamino)- 
5-((5,6,7,8-tetrahydroquinolin-8-yl) amino) valerate 1-naphthalenemethyl amide [Compound No. 64] 

40 [0292] 25.0 mg of the compound obtained in Synthesis Example 19-3 was dissolved in 0. 5 ml of methanol and then 
11 mg of triethylamine and 1 6.0 mg of 5, 6,7, 8-tetrahydroquinolin-8-one were added to the solution, followed by stirring 
for 120 minutes at room temperature. On completion of the reaction, the solvent was distilled off. Subsequently, 0.5 
ml of anhydrous methanol was added thereto and the whole was cooled to 0°C. Then, 12.0 mg of sodium borohydride 
was added to the solution and the whole was stirred for 40 minutes while being gradually returned to room temperature. 

^5 On completion of the reaction, the solvent was distilled off and the residue was purified by means of silica gel column 
chromatography (1 g, chioroform/methanol = 5/1). After the resultant compound was dissolved in a 1 mol/l hydrochloric 
acid, water was distilled off. Consequently, 10.2 mg of hydrochloride of the above-mentioned compound was obtained 
as a white solid product. 
MS(FAB,Pos.):m/z=667[M+1] + 

50 iH-NMR(500MHz,DMSO-d 6 ):5=1 .76-1 .83 (4H,m) ,1 .85-1 .91 (3H,m) , 1 .98-2. 05(3H,m), 2.23-2. 36(1 H,m), 2. 36-2.41 (1 H, 
m),2.78-2.82(4H,m),2.90-2.99(1H^ 
7.41(2H,m),7.47(2H,m),7.55(2H^ 
8.53(1H,m),8.70(2H,m),9.12(2H,m). 

55 
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Synthesis Example 64: Production of (2S)-2-(4-(N-2-picolylamino methyl) benzoylamino)-5-((5,6,7,8 
tetrahydrocrquinolin-8-yl) amino) valerate 1-naphthalenemethylamide [Compound No. 65] 

Synthesis Example 64-1 : Synthesis of NtM-tN-Boc-N^-picolyl aminomethyl) benzoyl-(N s -2-chlorobenzyloxycarbonyl) 
5 -L-omithine 1-naphthalenemethylamide (Compound XI-10) 

[0293] 2.03 g of N^Fmoc-CN^-chlorobenzyloxycarbonyO-L-ornithine, 1.10 g of WSCI hydrochloride and 0.79 g of 
HOBt were dissolved in 40 ml of DMF, followed by the addition of 0.63 ml of 1 -naphthalene methylamine. After 17 
hours, the reaction solution was concentrated and then a 1 mol/l hydrochloric acid was added thereto, followed by 

10 extraction with chloroform. A saturated sodium bicarbonate solution was added to an organic layer, followed by ex- 
traction with chloroform. Then, the organic layer was dried with anhydrous sodium sulfate and concentrated, and 2. 
47 g of a crude product was obtained as a light-yellow solid product. 1 .12 g of the resulting crude product was dissolved 
in 20 ml of DMF, and then 2 ml of diethylamine was added to the solution. After 1 hour, the reaction solution was 
concentrated and dried under reduced pressure, and syrup was obtained. Then the syrup, 0.49 g of WSCI hydrochlo- 

15 ride, 0.31 g of DMAP and 0.58 g of the compound synthesized in Synthesis Example 1-2 were dissolved in 15 ml of 
DMF. After 15 hours, the reaction solution was concentrated, and then a 1 mol/l hydrochloric acid was added thereto, 
followed by extraction with chloroform. The organic layer was washed with a saturated salt solution, and was then dried 
with anhydrous sodium sulfate and concentrated. The resulting residue was purified by means of silica gel column 
chromatography (50 g, chloroform/methanol = 20/1), and 1.24 g of the target product was obtained as a yellow solid 

20 product. 

MS(FAB,Pos.):m/z=765[M+H] + 

1 H-NMR(500MHz,CDCI 3 ):5=1 .44 and 1 .46(9H,2s),1 .48-1 .80(3H,m), 1 .85-1 .93(1 H,m),3.08-3.1 5(1 H,m),3.46-3.57(1 H, 
m),4.45(1H,s),4. 50(1H,s),4.58(2H,s),4.72-4.80(2H,m),4.84-5.00(3H,m),7.10-7.52 (15H,m),7.65(1H,t,J=7.8Hz),7.73 
(3H,d,J=8.1Hz),7.97(1H,d,J=8.3 Hz),8.53(1H,d,J=4.2Hz). 

25 

Synthesis Example 64-2: Synthesis of (2S)-2-4-(N-Boc-N-2-picolyl aminomethyl) benzoyl-5-((5,6,7,8- 
tetrahydroquinolin-8-yl) amino) valerate 1-naphthalenemethylamide (Compound XIII-15) 

[0294] 130 mg of the compound obtained in Synthesis Example 64-1 was dissolved in 6 ml of methanol, and then 
30 130 mg of 10% pal ladium-carbon was added to the solution, and the whole was reacted under pressure of three 
atmospheres. On completion of the reaction, the palladium carbon was separated by filtration and then the solvent 
was distilled off, thus 0.1 5 g of a residue was obtained. Subsequently, the residue was dissolved in 2 ml of methanol, 
and 27.5 mg of 5,6,7,8-tetrahydroquinolin-8-one was added to the solution and the whole was stirred for 1 hour at room 
temperature. After the solvent was distilled off, the residue was dissolved in 2 ml of anhydrous methanol, and then 
35 20.7 mg of sodium borohydride was added thereto at 0°C. The mixture was stirred for 30 minutes while the temperature 
thereof was gradually increased to room temperature. On completion of the reaction, the solvent was distilled off, and 
the residue was then purified by means of silica gel column chromatography (7 g, chloroform/methanol = 20/1) , and 
18. 4 mg of the above-mentioned compound was obtained as a light-brown solid product. 
MS(FAB,Pos.):m/z=727[M+1] + 

40 iH-NMR(500MHz,DMSO-d 6 ):5=1.31 and 1.38(9H,s),1.48-1.68(3H,m), 1 .85(3H,m),1.98(1H,m),2.35-2.72(5H,m),4.39 
(1 H,brs),4.47(4H s br s),4.55(1 H,brs),4.76(2H,brs),7.1 8-7.29(6H,m),7.42-7.54(5H,m), 7.77(1 H,m),7.85(3H,m), 7. 94(1 H, 
m),8.06(1 H,m),8.33(1 H,m),8.44-8 .63(3H,m). 

Synthesis Example 64-3: Synthesis of (2S)-2-(4-(N-2-picolylamino methyl) benzoylamino)-5-((5,6,7,8- 
45 tetrahydroquinolin-8-yl) amino) valerate 1-naphthalenemethylamide [Compound No. 65] 

[0295] 18.4 mg of the compound obtained in Synthesis Example 64-2 was dissolved in 0.4 ml of methanol. Subse- 
quently, 0.6 ml of a 4 mol/l hydrochloric acid/dioxane was added to the solution while being stirred at room temperature, 
and the whole was then stirred for 2 hours. On completion of the reaction, the solvent was distilled off. Then, the residue 
50 was purified by means of silica gel column chromatography (1 g, chloroform/methanol = 1/1), and 13.1 mg of a product 
was obtained. The product was treated with a 1 mol/l hydrochloric acid, followed bydistilling the hydrochloric acid off. 
Consequently, 14.0 mg of hydrochloride of the above-mentioned compound was obtained as a light-yellow solid prod- 
uct. 

MS(FAB,Pos.):m/z=627[M+1] + 
55 1 H-NMR(500MHz,DMSO-d 6 ):S=1.84(6H,m^^^ 

brs),4.42(1 H,m),4.56(1 H, m),4.77(2H,d),7.37(1 H,m),7.47(3H,m),7.51 (1 H,m),7.55(2H s M),7.6 6(3H,m),7.85-7.91 (2H, 
m),7.94(3H,m),8.05(1H,m),8.46(1H,m),8.66 (1H,m),8.72(2H,m),9.18(2H,brs) J 9.98(2H,brs). 
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Synthesis Example 65: Synthesis of (S)-2-{4-(3-picoly1amino methyl) benzoylamino)-5^3-picoly1amino) valerate 
1 -naphthalene methylamide [Compound No. 66] 

• Synthesis Example 65-1: Synthesis of (S)-2-(4-(3-picolylamino methyl) benzoyl am ino)-5-(3-picolylamino) valerate 
5 1 -naphthalene methylamide [Compound No. 66] 

[0296] 98.2 mg of the compound obtained in Synthesis Example 19-2 was dissolved in 1 ml of methanol, and then 
1 ml of a 4 mol/l hydrochloric acid/dioxane was added to the solution and the whole was stirred for 2 hours at room 
temperature. On completion of the reaction, the solvent was distilled off and the residue was then dissolved in methanol. 

10 Subsequently, the solution was neutralized with Amberiite IRA-410 and the solvent was then distilled off. The residue 
was dissolved in 1 ml of anhydrous methanol, and then 34.2 uJ of 3-pyridine aldehyde was added to the solution, and 
the whole was reacted for 4.5 hours at room temperature. The reaction solution was concentrated and dried under 
reduced pressure, and then the resultant was dissolved in 1.4 ml of methanol again, followed by adding 25 mg of 
sodium borohydride and stirring for 1 hour at room temperature. On completion of the reaction, the solvent was con- 

15 centrated. Subsequently, a residue was dissolved in chloroform, followed by washing with a saturated salt solution. 
After the solution was dried with anhydrous sodium sulfate, the solvent was distilled off. Then, the residue thus obtained 
was purified by means of silica gel column chromatography (4 g, chloroform/methanol/water = 7/3/0.5) , and a 1 mol/ 
I hydrochloric acid was then added to the resulting compound. The mixture was concentrated and azeotropically dis- 
tilled, and 33.6 mg of hydrochloride of the above-mentioned compound was obtained as a white solid product. 

20 MS(FAB,Pos.):m/z=587[M+H] + 

iH-NMR(500MHz,DMSO-d 6 ) : 6=1.72-1 .95(4H,m) ,2.90-3.02(2H,m) ,4.28 (2H,s),4.33(2H,t,J=5.6Hz),4.41(2H,s)4.31 
(6H,s),4.55^.61(1H,m) ,4.76(2H,d,J=5.9Hz),7.43-7.48(2H t m),7.51-7.57(2H,m),7.71(2H,d ,J=8.1Hz),7.82-7.87(1H, 
m),7.92-7.95(1H,m),7.99(2H,d,J=8.1^ .1Hz), 
8.91 (1 H,d, J=5.9Hz),9.09(1 H,s),9.1 2(1 H,s),9.88(2H,brs),1 0.45 (2H,brs). 

25 

Synthesis Example 66: Production of (S)-2-(4-(N-2-picolylamino methyl) benzoyiamino)-5-(N-2-picolylamino) valerate 
3-(n-buthoxy) propylamide [Compound No. 67] 

Synthesis Example 66-1: Synthesis of N^Fmoc-NS-Boc-L-ornithine methylester (XLI1-1) 

30 

[0297] In 20 ml of methanol, 1.00 g of commercially available N^Fmoc-NS-Boc-L-ornithine, 0.633 g of WSCI hydro- 
chloride and 0. 446 g of HOBt were reacted for 23 hours at room temperature. On completion of the reaction, methanol 
was removed and the residue was then extracted with chloroform. The extract was washed with water, a saturated 
sodium hydrogencarbonate aqueous solution, and a saturated salt solution, followed by removing water using anhy- 
35 drous sodium sulfate. After the solvent was removed, the resulting syrupy material was separated and purified by 
means of silica gel column chromatography (50 g, chloroform/ethyl acetate = 5/1), and 1.06 g of the above-mentioned 
compound was obtained as a white solid product. 
MS(FAB,Pos.):m/z=469[M+1] + 

40 Synthesis Example 66-2: Synthesis of N a -(4- (N-Boc-N-(2-picolyl) aminomethyl) benzoyl )-N s -Boc-L- 
ornithinemethylester (Compound XLIV-1 ) 

[0298] 0.300 g of the compound obtained in Synthesis Example 66-1, 0.136 ml of diethylamine and 5 ml of DMF 
were reacted for 1 hour at room temperature, followed by distilling the solvent off and drying under vacuum. Then, 

45 0.241 g of the compound obtained in Synthesis Example 1-2, 0.184 g of WSCI hydrochloride, 0.130 g of HOBt and 5 
ml of DMF were added to the resultant and then the whole was reacted for 25 hours at room temperature. On completion 
of the reaction, the reaction solution was diluted with water and was then extracted with ethyl acetate. The extract was 
washed with a saturated sodium hydrogencarbonate aqueous solution, and a saturatedsaltsolution, followed byremov- 
ing water using anhydrous sodium sulfate. After the solvent was removed, the resulting syrupy material was separated 

50 and purified by means of silica gel column chromatography (50 g, chloroform/ethyl acetate = 1/1 ), and 0.337 g of the 
above-mentioned compound was obtained as a colorless oily product. 
MS(FAB,Pos.):m/z=571[M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ): 5=1.44 and 1.46 (18H,2s) ,1.56-1.60 (2H,m) , 1.78-1.85(1 H,m),1. 97-2.04(1 H,m), 
3.17-3.18(2H,m),3.79(3H,s),4. 46 and 4.51(2H,2s),4.59(2H,brs),4.65(1H,br),4.80-4.84(1 H,m), 6.93(1H,m),7.17-7.19 
55 (2H,m),7.29-7.30(1H,m),7.34-7.36(1H,m),7. 64-7.67(1 H,m),7.78-7.79(2H,m),8.53(1H,d,J=4.2Hz). 
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Synthesis Example 66-3: Synthesis of (S)-2-(4-(N-Boc-N-(2-picolyl) aminomethyl) benzoyl)-5-(N-Boc-2-picolylamino) 
valerate methylester (XLVI-1) 

[0299] 0.337 g of the compound obtained in Synthesis Example 66-2 was dissolved in 5 ml of methanol, and then 5 
5 ml of a 4 mol/l hydrochloric acid dioxane solution was added to the solution, and the whole was reacted for 1 .5 hours 
at room temperature. On completion of the reaction, the solvent was distilled off. The resultant was dissolved in 5 ml 
of methanol, and then 0.085 ml of 2-pyridine aldehyde and 0.247 ml of triethylamine were added thereto and the whole 
was reacted 2 hours at room temperature. Subsequently, the reaction solution was cooled in an ice water bath, and 
then 0.04 g of sodium borohydride was added to the solution when the solution temperature was cooled to approximately 
10 4°C. Methanol was removed after the reaction was continued for 0.5 hour, and a crude product was obtained. The 
product was dissolved in 5 ml of DMF, and then 0.256 g of di-t-butyldicarbonate and 0.242 ml of triethylamine were 
added therein, and the whole was reacted for 1 .5 hours at room temperature. On completion of the reaction, the reaction 
solution was diluted with a large amount of water, followed by extraction with ethyl acetate. The extract was washed 
with a saturated salt solution, followed by removing water using anhydrous sodium sulfate. An oily material obtained 
15 after removing the solvent was separated and purified by means of silica gel column chromatography (35 g, chloroform/ 
MeOH = 40/1), and 0.236 g of the above-mentioned compound was obtained as a colorless oily product 
MS(FAB,Pos.):m/z=662[M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ): 5=1.39,1.44 and 1.46 (18H,3s) ,1.61-1.95 (4H,m),3.26-3.42(2H,m),3.76(3H,s) 
4.46-4.59(6H,m),4.7.6-4.79(1 H,m),6.70(1 H,brs),7.15-7.20(4H,m),7.23-7.35(2H,m),7.64-7.67(2 H,m),7.73-7.74(1H 
20 m),7.81-7.82(1H,m) I 8.49(1H,m),8.53(1H,d,J=4.2Hz). 

Synthesis Exampl e 66-4: Synthesis of (S)-2-(4-(N-Boc-N-(2-picolyl) aminomethyl) benzoyl)-5-(N-Boc-2-picoiylamin o) 
valerate (Compound XLVII-1) 

25 [0300] 8.96 g of the compound obtained in Synthesis Example 66-3 was dissolved in 1 34.4 ml of methanol, and then 
134.4 ml of a 1N sodium hydroxide aqueous solution was added to the solution and the whole was stirred for 1 day. 
The termination of the reaction was confirmed using TLC. After that, the reaction solution was concentrated under 
reduced pressure. A1 N sodium hydroxide aqueous solution was added and dissolved in the residue, followed by wash- 
ing the residue with diisopropyl ether. Then, a 1N hydrochloric acid was added to the resulting water layer to adjust 

30 the solution to pH = 2 to 3. The organic phase obtained by s'eparatory extraction with ethyl acetate was driedwith 
anhydrous sodium sulfate, followed by concentrating under reduced pressure and drying under vacuum, and 8.04 g 
of the above-mentioned compound was obtained as a light-brown solid product. 
MS(FAB,Pos.):m/z=648[M+1] + 

1 H-NMR(500MHz,CDCI 3 ): 5=1.44(9H,s) ,1.46(9H,s) ,1.62-2.04(4H,m) ,3 .20-3.42(2H,m),4.38-4.84(7H,m),7.18-7.48 
35 (6H,m),7.64-7.82(4H,m),8.42-8.56(2H,m). 

Synthesis Example 66-5: Synthesis of (S)-2-(4-(N-2-picolylamino methyl) benzoylamino)-5-(N-2-picolylamino) valerate 
3-(n-butoxy) propylamide [Compound No. 671 

40 [0301] A DMF (10 ml) solution of 0.600 g of the compound obtained in Synthesis Example 66-4, a DMF (10 ml) 
solution of 0.2508 g of HOBt, and a DMF (50 ml) solution of 0.3552 g of WSCI hydrochloride were prepared, respectively. 
Then, 19.7 mg of 3-(n-butoxy)propylamine was measured and placed in a test tube, and then 0.83 ml of the previously- 
prepared DMF solution of the compound obtained in Synthesis Example 59-5 and 0.83 ml of a DMF solution of HOBt 
were added thereto, respectively. 4.2 ml of a previously-cooled DMF solution of WSCI was added thereto while stirring 

45 at -20°C, respectively, followed by leaving the mixture standing without taking off the cooling medium bath, and in- 
creasing to room temperature. Then, the mixture was stirred for 63.5 hours at room temperature. The reaction solution 
was concentrated by centrifugation without modification, and then 2 ml of chloroform was added to the residue. Sub- 
sequently, the resultant was washed with 2 ml of a 1 N hydrochloric acid and the water phase thereof was then extract- 
edwith 2 ml of chloroform. The resultant was washed with 2 ml of a saturated sodium hydrogencarbonate aqueous 

50 solution, followed by subjecting to a dehydration process using Chem-Eiut (manufactured by Varian, Inc.). The organic 
phase thus obtained was concentrated, and then the residue thereof was purified using a solid phase extraction column 
(Sep-Pak Vac silica (manufactured by Nihon Waters K. K.), 2 g, chloroform/benzene/methanol). In the resulting con- 
densation product, 1 .5 ml of a 4 mol/I hydrochloric acid/dioxane solution and 1 .5 mi of water were added and the whole 
was stirred for 2 hours. After that, the reaction solution was centrifuged without modification. Then, the resultant was 

55 azeotropically distilled with ethanol and dried under vacuum, and 90.5 mg of hydrochloride of the above-mentioned 
compound was obtained as a white solid product. 
MS(FAB,Pos.):m/z=561[M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ): 5=0.86 (3H,t,J=7.6Hz), 1.22-1.35 (2H,m), 1. 42-1.50 (2H,m), 1.60-1.70 (2H,m), 
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1.70-1.90 (4H,m), 2.94-3.04 (2H,m) , 3.08-3.16 (2H,m), 3.30-3.40 (4H,m), 4.30 (6H,s), 4.40-4.48 (1H,m),7 .47 (1H,t, 
J=7.8Hz), 7.48 (1 H,t,J=7.6Hz), 7.60 (2H,t,J=8.3Hz), 7.67 (2H,d,J=8.1 Hz), 7.90-7.95 (2H f m), 7.98 (2H,d,J=8.3Hz), 8.17 
(1H,t,J= 5.4Hz), 8.60-8.68 (2H,m), 9.39 (2H,bs), 9.97 (2H,bs). 

Synthesis Example 67: Production of [Compound No. 68] to [Compound No. 82] 

[0302] As described below, hydrochlorides of the above-mentioned compounds were obtained by the same operation 
as that of Synthesis Example 66-5, respectively. 

Synthesis of (S)-2-(4-(N-2-picoly1aminomethy1) benzoylamino)-5-(N-2-picolylamino) valerate tetrahydrofurfurylamide 
[Compound No. 68] 

[0303] Using 15.6 mg of tetrahydrofurfuryiamine, 9.0 mg of hydrochloride of the above-mentioned compound was 

obtained by similar operation. 

MS(FAB,Pos.):m/z=531[M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ):5=1 .45-1 .55(1 H,m),1 .7O-2.00(7H,m),2.90-3.08(2H,m),3. 12-3.1 8(1 H,m), 3. 50-3.56(1 H, 
m),3.68-3.78(2H,m),3. 80-3.86(1 H,m),4.30(6H,s),4.45-4.52(1H,m),7.42-7.48(2H,m),7.54 (2H,t,J=8.3Hz),7.66(2H,d, 
J=8.3Hz),7.88-7.94(2H,m),7.97(2H,d,J =8.3Hz),8.15(1H,t,J=6.1Hz),8.58-8.68(3H,m),9.24(2H,bs),9.82(2 H.bs). 

Synthesis of (S)-2-(4-(N-2-picolylaminomethyl) benzoylamino)-5-(N-2-picolylamino) valerate phenylhydrazide 
[Compound No. 69] 

[0304] Using 1 6.7 mg of phenyl hydrazine, 34.4 mg of hydrochloride of the above-mentioned compound was obtaine- 
das awhite solidproduct by similar operation. 
MS(FAB,Pos.) :m/z=538[M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ) : 8=1.74-2.00 (4H,m) ,3.00-3.10 (1H,m) ,4.31 (6H,s),4.40-4.46(1H,m),6.60-7.40(5H,m), 
7.44-7.50(2H,m),7.50-7. 60(2H,m),7.60-7.74(2H,m),7.88-8.02(4H,m),8.60-8.70(2H,m),9.41 (2H,bs), 9.99(2H,bs). 

Synthesis of (S)-2-(4-(N-2-picolylaminomethy1) benzoylamino)-5-(N-2-picolylamino) valerate 2-(3-indolyl) ethytamide 
[Compound No. 70] 

[0305] Using 24.7 mg of tryptamine, 45.7 mg of hydrochloride of the above-mentioned compound was obtained as 

a white solid product by similar operation. 

MS(FAB,Pos.):m/z=590[M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ) : 8=1.60-1.90 (4H,m) ,2.80-3.10(4H,m) ,3.20-3.40(2H,m),4.30(6H,s),4.40-4.55(1H,m), 
6.84-7.40(5H,m),7.40-7. 56(4H,m),7.56-7.70(4H,m),7.84-8.06(4H,m),8.58-8.72(2H,m),9.43 (2H,bs) 10.03 (2H,bs) . 

Synthesis of (S)-2-(4-(N-2-picolylaminomethyl) benzoylamino)-5-(N-2-picolylamino) valerate (1-benzylpiperazine-4-yl) 
amide [Compound No. 71] 

[0306] Using 29.4 mg of 4-am in o-1 -benzyl pipe razine, 40.5 mg of hydrochloride of the above-mentioned compound 

was obtained as a white solid product by similar operation. 

MS(FAB,Pos.):m/z=620[M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ):8=1.68-2.10(8H,m^ 

m),4.20-4.33(6H,m),4.41-4.48(1H,m),7.40-7.52(5H,m),7.58-7.70(6H,m),7.88-8.00(4H,m) ,8.45(1 H,d,J=7.3Hz),8.60- 
8.70(2H,m),9.44(2H,bs),9.99(2H,bs). 

Synthesis of (2S)-2-(4-(N-2-picolylaminomethyl) benzoylamino) -5-(N-2-picolylamino) valerate (rS)-r-(2-naphthyl) 
amino carbonylphenethylamide [Compound No. 72] 

[0307] Using 44.8 mg of phenylalanine 2-naphthylamide, 39.8 mg of hydrochloride of the above-mentioned com- 
pound was obtained as a white solid product by similar operation. 
MS(FAB,Pos.):m/z=720[M+1] + 
1 H-NMR(500MHz,DMSO-d 6 ):S=1.60-1.95(4H^ 

m),4.70-4.77(1H,m),7.14-7.25(3H,m),7.24(2H,d,J=7.3Hz),7.40-7.56(6H,m),7.56-7.70(3H ,m),7.76-8.10(8H,m),8.46 
(1 H,d, J=7.8Hz),8.60-8.72(4H,m) I 9.33(1 H,bs),9.93(1 H,bs). 
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Synthesis of (S)-2'(4-(N>2-picolytaminomethyl)benzoyiamino)-5-(N-2-picolylamino) valerate 
4-hexadecylaminobenzylamide [Compound No. 73] 

[0308] Using 53.5 mg of 4-hexadecylaminobenzylamine, 19.0 mg of hydrochloride of the above-mentioned com- 
pound was obtained as a white solid product by similar operation. 
MS(FAB,Pos.):m/z=777[M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ):5=0.85(3H,t,J=6.8Hz),1 .1 0-1 .38(26H,m),1 .65(2H,quint.,J=7.8Hz),1 .70-1 .96(4H,m), 
2.95-3.05(2H,m),3.19(2 H t t,J=7.8Hz),8.30(8H,s) s 4.48-4.56(1H,m),7.38(2H,d ( J=8.3Hz),7. 42-7.50(2H,m),7.59(2H,t, 
J=8.1 Hz),7,68(2H,d, J=8.3Hz),7.86-7.94 (2H,m),8.01 (2H,d t J=8.3Hz),8.60-8.68(2H,m) t 8.70-8.78(2H,m),9.3 9(2H,bs), 
9.96(2H,bs) . 

Synthesis of (S)-2-(4-(N-2-picolylaminomethy1) benzoylamino)-5-(N-2-picolylamino) valerate 4-(N-(1 ,2,3,4-tetrahydro- 
1 ,4-dicarbonyl phthalazine-6-yl)-N-ethylamino)butylamide [Compound No. 74] 

[0309] Using 42.7 mg of N-(4-aminobutyl)-N-ethylisoluminol, 40.7 mg of hydrochloride of the above-mentioned com- 
pound was obtained as a white solid product by similar operation. 
MS(FAB,Pos.):m/z=706[M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ): 6=0.85(3H,t,J=6.8Hz),1.10-1.38(26H,m),1 .65(2H,quint.,J=7.8Hz),1.70-1.96(4H,m), 
2.95-3.05(2H,m),3.19(2 H,t, J=7.8Hz),8.30(8H,s),4 .48-4.56(1 H J m),7,38(2H,d,J=8.3Hz),7. 42-7,50(2H,m),7.59(2H,t, 
J=8.1Hz),7.68(2H,d,J==8.3Hz),7.86-7.94 (2H,m),8.01(2H,d,J=8.3Hz),8.60-8.68(2H,m),8.70-8.78(2H,m),9.3 9(2H,bs) 
9.96(2H,bs). 

Synthesis of (S)-2-(4-(N-2-picolylaminomethyl) benzoylamino)-5-(N-2-picolylamino) valerate 
2,4,6-trichlorophenylhydrazide [Compound No. 75] 

[031 0] Using 32.6 mg of 2,4,6-trichlorophenylhydrazine, 61 .4 mg of hydrochloride of the above-mentioned compound 

was obtained as a white solid product by similar operation. 

MS(FAB,Pos.):rn/z=640,642,644[M+1] + 

^H-NMR(500MHz,DMSO-d 6 ):8=1.68-1.98 (4H,m) ,2.92-3.08 (2H,m) ,4.31 (6H,bs),4.56^.60(1H,m) J 4.72-4.52(4H,m), 
7.50(2H,s),7.59(2H,t,J =8.3Hz),7.66(2H,d,J=8.5Hz),7.88-7.98(4H,m),8.60-8.68(2H,m),9. 38(2H,bs),10.32(2H,bs). 

Synthesis of (S)-2-(4-(N-2-picolylaminomethyl) benzoylamino)-5-(N-2-picolylamino) valerate 2-picolyamide 
[Compound No. 76] 

[0311] Using 16.7 mg of 2-picolylamine, 61.5 mg of hydrochloride of the above-mentioned compound was obtainedas 

awhite solidproduct by similar operation. 

MS(FAB,Pos.):m/z=538[M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ) :8=1.75-2.00(4H,m) ,2.95-3.06(2H,m) ,4.31(6H,bs),4.50-4.58(1H,m),4.66(1H,dd, 
J=17.0,5.6Hz),4.72(1H,dd,J=17.0,5.6Hz),7.46-7.56(2H > m),7.62-7.75(6H,m)-,7.88-8.00(6H,m),8 .05(2H,d,J=8.3Hz) > 
8.53(1 H,t,J=7.6Hz),8.65-8.70(2H ) m) > 8.97(1H, d,J=7.8Hz), 9.13 (1H,t,J=6.1Hz), 9.56 (2H,bs), 10.14 (2H,bs). 

Synthesis of (S)-2-(4-(N-2-picolylaminomethyl) benzoylamino)-5-(N-2-picolylamino) valerate 2-(N,N-diethylamino) 
ethyiamide [Compound No. 77] 

[0312] Using 17.9 mg of N,N-diethylethylenediamine, 58.7 mg of hydrochloride of the above-mentioned compound 

was obtained as a white solid product by similar operation. 

MS(FAB,Pos.):m/z=546[M+1] + 

1 H-NMR (500MHz,DMSO-d 6 ) : 8=1.21(3H,t,J=4.6Hz) > 1.22(3H,t,J=4.6Hz) ,1 .70-1 .90(4H,m),2.95-3.05(2H,m),3.05- 
3.20(2H,m),3.44(2H,q,J=7.1Hz),2.46-^ 

d,J=7.8Hz) 1 7.69(2H > d,J=8.5Hz) f 7.90-7.98(2H,m),8.04(2H,d, J=8.3Hz),8.55(1 H,t,J=5.6Hz),8.64(1 H,dt,J=3 .2,1 .0Hz), 
8.67(1 H,dt,J=3.9,1.0Hz),8.87(1H,d,J=8.1Hz),2.47(2H, bs),10.08(2H,bs),11.01(1H,bs). 

Synthesis of (S)-2-(4-(N-2-picolylaminomethyl) benzoylamino)-5-(N-2-picolylamino) valerate 3-(morpholin-1-yl) 
propylamide [Compound No. 78] 

[031 3] Using 22.3 mg of N-(3-aminopropyl)morpholine, 59.6 mg of hydrochloride of the above-mentioned compound 

was obtained as a white solid product by similar operation. 

MS(FAB,Pos.):m/z=574[M+1] + 
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1 H-NMR (500MHz,DMSO-d 6 ):8=1.70-1.95(6H,m) ,2.95-3.10 (6H,m) ,3.09 (2H,q,J=5.6Hz),3.15(2H,q,J=6.6Hz),3.38 
(2H f q,J=7.3Hz),3.82(2H,td,J=12.2,3.2to),3.93^ , J=5. 1 Hz) ,7 .50(1H,t, 

J=5. 1 Hz).7.51 (1 H,t, J=4.9Hz),7.64-7.74(4H, m),7.97(2H,td, J=7.6, 1 .5Hz),8.01 (2H,d, J=8.3Hz),8.43(1 H.t, J=5.9 Hz), 
8.66(1 H,d, J=4.9Hz),8.68(1 H,d,J=4.6Hz),8.75(1 H,d, J=8.1 Hz), 9.56(2H,bs), 1 0.1 0(2H,bs),1 1 .22(1 H,bs). 

Synthesis of (S)-2-(4-(N-2-picx)lylaminomethy1) benzoytamino)-5-(N-2-picoly1amino) valerate 2-(N,N-methy1amino) 
ethylamide [Compound No. 79] 

[0314] Using 13.6 mg of N,N-dimethylethylenediamine, 53.8 mg of hydrochloride of the above-mentioned compound 

was obtained as a white solid product by similar operation. 

MS(FAB,Pos.):m/z=518[M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ) : 6=1.70-2.00(4H,m) ,2.76(5H,d,J=4.9Hz), 2.81(1H,d,J=4.9Hz),2.92-3.06(2H,m),3.15 
(2H,q,J=5.8Hz),3.30-3.60 (2H,m),4.26-4.36(6H,m) ) 4.50(1H,q,J=4.2Hz) ) 7.49(1H t t.J=8.1Hz), 7.50(1 H,t,J=7.8Hz),7.64 
(1 H,d, J=8.1 Hz),7.66(1 H,d, J=8.5Hz),7.69 (2H,d,J=8.3Hz),7.95(1 H,td,J=7.6,1 .7Hz),7.97(1 H.td, J=7.3,1 .7Hz ),8.05(2H, 
d,J=8.3Hz),8.48(1H,t,J=5.6Hz),8.65(1H,d,J=4.2Hz),8. 68(1H,d,J=4.2Hz) t 8.90(1H,d,J=8.3Hz),9.48(2H I bs),10.11(2H t 
bs), 1 0.62(1 H.bs). 

Synthesis of (S)-2-(4-(N-2-picolytaminomethyl) benzoylamino)-5-(N-2-picolylamino) valerate 4-(2,4-di-t-amylphenoxy) 
butylamide [Compound No. 80] 

[0315] Using 47.2 mg of 4-(2,4-di-t-amylphenoxy)butylamine, 59.7 mg of hydrochloride of the above-mentioned com- 
pound was obtained as a white solid product by similar operation. 
MS(FAB,Pos,):m/z=735[M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ):5=0.53(3H,t,J=7.6Hz),0.60(3H,t,J=7.3Hz) ,1.20(6H,s),1.28(6H,s),1.53-1.63(4H,m), 
1 .68-1 .88(8H,m),2.82-3 .04(2H,m),3.1 0-3.20(2H,m),3.30(2H,t,J=6.1 Hz),4.26-4.36(6H,m), 4.44-4.52(1 H,m),6.83(1 H, 
d,J=8.3Hz),7.06(1 H,d,J=7.8Hz),7.07(1 H ,s),7.44-7.50(2H,m),7.60(2H,t,J=8.5Hz),7.67(2H,d, J=8.3Hz),7:92(1 H,td, 
J=7.6,1 .7Hz),7.93(1 H,td,J=7.6,1 .7Hz),7.99(2H,d, J=8.3H z),8.25(1 H,t,J=5.6Hz),8.63(1 H,s),8.62-8.68(1 H,m),8.67(1 H, 
td,J =4.9,1.0 Hz),9.39(2H,bs) t 9.97(2H,bs). 

Synthesis of (S)-2-(4-(N-2-picolytaminomethyl) benzoylamino)-5-(N-2-picolytamino) valerate 3-aminopropylamide 
[Compound No. 81] 

[0316] Using 26.9 mg of 3-(Boc amino)propyiamine, 35.2 mg of hydrochloride of the above-mentioned compound 
was obtained as a white solid product by similar operation. 
MS(FAB,Pos.):m/z=504[M+1] + 
1 H-NMR(500MHz,DMSO-d 6 ):8=1 .65-1 .95(2H,m^ 

(1H,m),7.44-7.54(2H,m) 1 7.58-7.68(2H,m),7.68(2H,d,J=8.3Hz),7.90-8.00(2H l m),8.00(2H,d ,J=8.3Hz),8.05(3H,bs), 
8.42(1 H,t,J=5.9Hz),8.64(1H,dd,J=4.2,0.7 Hz),8.67(1H,td,J=3.4,0.7Hz),8.73(1H,d,J=7.8Hz),9.50(2H,bs) l 10 .06(2H, 
bs). 

Synthesis of (S)-2-(4-(N-2-picoly1aminomethyl) benzoylamino)-5-(N-2-picolylamino) valerate 5-indazolamide 
[Compound No. 82] 

[0317] Using 20.6 mg of 5-aminoindazole, 59.0 mg of hydrochloride of the above-mentioned compound was obtained 
as a white solidproduct by similar operation. 
MS(FAB,Pos.) :m/z=563[M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ):6=1 .75-1 .95(4H,m) ,2.95-3.05(2H,m) ,4.31 (6H,bs),4.35-4.40(1 H,m),7.36(1 H.dd, 
J=8.8,2.0Hz),7.48(1 H,t, J=6. 8Hz),7.49(1 H,t,J=6.6Hz),7.62(1 H,d,J=9.3Hz),7.64(1 H,d, J=8.1 Hz) ,7.65-7.70(3H,m),7.84 
(1 H,dd,J=2,0.7Hz),7.92-7.96(2H,m) f 7.96(2 H,d, J=8.3Hz),8.1 9(1 H,dd,J=8.3,1 .0Hz),8.65(1 H.dq, J=4.9,0.7Hz), 8.68 
(1H,dq,J=4.9,0.7Hz),8.80(1H,d,J=7.8Hz),9.43(2H,bs),10.01 (2H,bs),10.41(2H,bs). 

Synthesis Example 68: Production of (2S)-2-(2-(N-2-picolylamino methyl) pyridin-5-ylcarbonyl) amino- 
5-(5,6,7,8-tetrahydro guinolin-8-yl)aminovalerate (VS)-1'-(1-naphthyl) ethylamide [Compound No. 83] 

Synthesis Example 68-1: Synthesis of N^Fmoc-N^-Boc-omithine (1'S)-1'-(1-naphthy1) ethylamide (Compound IX-4) 

[031 8] 3.00 g of commercially available N^Fmoc-N 6 -Boc-ornithine was dissolved in 60 ml of DMF, and then 1 . 6784 
g of WSCI hydrochloride and 0.9561 g of HOBt were added and dissolved in the solution. In this solution, 0.165 ml of 
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(1S)-1-(1-naphthyl) ethylamine was added and the whole was stirred for 3 days at room temperature. On completion 
of the reaction, the solvent was distilled off. Subsequently, the residue was dissolved in chloroform and then washed 
with a 1 mol/l hydrochloric acid and a saturated salt solution. An organic layer was dried with anhydrous sodium sulfate 
and the solvent was then distilled off, followed by drying the resultant under vacuum. Consequently, 3.6698 g of the 
5 above-mentioned compound was obtained as a white solid product. 
MS(FAB,Pos.):m/z=608[M+1] + 

Synthesis Example 68-2: Synthesis of N a -(2-(N-Boc-N-2-picolyl aminomethyl) pyridin-5-ylcarbonyl)-N s -Boc-L-omithine 
(1'SH'-(1-naphthyl) ethylamide (Compound XM1) 

10 

[0319] 502.5 mg of the compound obtained in Synthesis Example 68-1 was dissolved in 10 ml of DMF, and then 1.0 
ml of diethylamine was added to the solution and the whole was stirred for 4 hours at room temperature. On completion 
of the reaction, the solvent was distilled off and the residue was dried under vacuum. The resultant was dissolved in 
10 ml of DMF, and then 237.4 mg of WSCI hydrochloride, 124.8 mg of HOBt and 305.2 mg of the compound obtained 

15 in Synthesis Example 12-3 were added to the solution and the whole was stirred for 21 hours at room temperature. 
On completion of the reaction, the solvent was distilled off and a residue was then dissolved in chloroform, followed 
by washing with a 1 mol/l hydrochloric acid, a 1 mol/l sodium hydroxide aqueous solution, and a saturated salt solution. 
An organic layer was dried with anhydrous sodium sulfate, followed by distilling the solvent off. The residuewas puri- 
fiedbymeans of silica gel column chromatography (35g, chloroform/methanol=25/1 ) , and 490 mg of the above-men- 

20 tioned compound was obtained as a white frothy product. 
MS(FAB,Pos.) :m/z=711 [M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ):S=1 .27-1 .58(2H,m),1 .31 (9H,s),1 .36(9H,s),1 .51 (3H,d, J=7.1 Hz),1 .62-1 .69(2H,m), 
2.83-2.95(2H,m),4.45-4.68 (5H,m),5.71 (1 H,quint.,J=7.1 Hz),6.78(1 H,t,J=5.6Hz),7.25-7.40(3 H,m),7.46-7.58(4H,m), 
7.78(1 H,td,J=7.8,1 .7Hz),7.93-7.95(1 H,m),8.1 0(1 H,d, J=8.3Hz),8.20(1 H,d,J=8.1 Hz),8.50(1 H,dd,J=4.9,1 .7Hz) , 
25 8.60-8.67(2H,m),8.97(1 H,d, J=2.0Hz). 

Synthesis Example 68-3: Synthesis of (2S)-2-(2-(N-2-picolylamino methyl) pyridin-5-ylcarbonyl)) amino- 
5-(5,6,7,8-tetrahydro quinolin-8-yl) aminovalerate (VS)-1'-(1-naphthyl)-ethylamide [Compound No. 83] 

30 [0320] 209.6 mg of the compound obtained in Synthesis Example 68-2 was dissolved in 2 ml of methanol , and then 

2 ml of 4 mol/l hydrochloric acid/dioxane was added to the solution and the whole was stirred for 8.5 hours at room 
temperature. On completion of the reaction, the solvent was distilled off and the residue was dried under vacuum. The 
resultant was dissolved in 4 ml of methanol, and then 0.119 ml of triethylamine, 50.8 mg of 5,6,7, 8-tetrahydroquinolin- 
8-one, 26.5 mg of sodium cyanoborohydride and 25 drops of acetic acid were added to the solution to adjust pH to 

35 approximately 5, followed by stirring for 22 hours at room temperature. On completion of the reaction, the solvent was 
distilled off and then the residue was purified by means of silica gel column chromatography (5 g, chloroform/methanol/ 
water = 7/3/0.5), and 108.7 mg of the above-mentioned compound was obtained as a white solid product. 
MS(FAB,Pos.) :m/z=642 [M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ) : 5=1 .52(3H,d,J=6.8Hz) ,1.65-2.02 (7H,m) ,2.24-2.35(1 H,m),2.7S-2.85(2H,m),2.90-3.01 
40 (1H,m),3.02-3.13(1H,m) ,4.38-4.50(1 H,m),4.44(2H,s),4.50(2H,s),4.58-4.65(1 H,m),5.71 (1 H,quint.,J=6.8Hz),7.35- 
7.41 (1 H,m),7.42-7.73(1 0H,m),7.81 (1 H,d, J=8.3Hz),7.92-8.00(2H,m) > 8.1 1 (1 H,d, J=8.5Hz),8.35(1 H,d,J=8.1 Hz ),8.45 
(1H,ddd,J=10.8,4.9,1.7Hz),8.68(1H,ddd,J=4.9,1.7,1.0Hz), 8.90-9.07(2H,m),9.13(1H,s),9.2(2H,br),9.9(2H,br). 

Synthesis Example 69: Production of (2S)-2-(2-(N-2-picolylamino methyl) pyridin-5-ylcarbonyl) amino-5-((1-methyl- 
45 imidazol-2-yl) methylamino) aminovalerate (1'S)-1'-(1-naphthyl)-ethylamide [Compound No. 84] 

[0321] 150.1 mg of the compound obtained in Synthesis Example 68-2 was dissolved in 1.5 ml of methanol, and 
then 1.5 ml of a 4 mol/l hydrochloric acid/dioxane was added to the solution and the whole was stirred for 2 hours at 
room temperature. On completion of the reaction, the solvent was distilled off and the residue was dried under vacuum. 
50 The resultant was dissolved in 3 ml of methanol, and then 0.11 9 ml of triethylamine, and 23.6 mg of 1-methyl-2-imidazole 
carboaldehyde were added to the solution and the whole was stirred for 12 hours at room temperature. On completion 
of the reaction, the solvent was distilled off and the residue was dried under vacuum. The resultant was dissolved in 

3 ml of anhydrous methanol, and then 16 mg of sodium borohydride was added to the solution and the whole was 
stirred for 1.5 hours at room temperature. On completion of the reaction, the solvent was distilled off, and then the 

55 residue was purified by means of silica gel column chromatography (5 g, chloroform/methanol/water =7/3/0.5), and 
110.7 mg of the above-mentioned compound was obtained as a white solid product. 
MS(FAB,Pos.):m/z=605[M+1] + 
iH-NMR(500MHz,DMSO-d 6 ):5=1.52(3H,^ 
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(2H,s),4.53(1H,s),4.5 9^.68(1 H f m) t 5.71(1H,quint f J=6.8Hz),7.45^7.58(6H t m) J 7.65(1H t d,J=8.3Hz) t 7.76-7.78(2H,m), 
7.81 (1 H,d, J=8.1 Hz),7.90-7.96(2H,m) ,8. 1 1(1 H,d, J=8.3Hz),8.39(1 H,dd, J=8.3,2.2Hz),8.67(1 H.ddd, J=4.9 ,1 .7,1 .0Hz), 
8.94(1H,d,J=8.3Hz) t 8.95(1H f d,J=7.8Hz),9.14(1H,d,J =2.2Hz), 9.88 (2H f br), 10.25 (2H,br). 

5 Synthesis Example 70: Production of (2S)-2-{4-(N-2-picolylamino methyl) naphthoyi) amino 

5-(5,6,7.8-tetrahydroguinolin-8-yl) aminovalerate (1'S)-1X1-naphthyl)-ethylamide [Compound No. 85] 

Synthesis Example 70-1: Synthesis of N a -(4-(N-Boc-N-2-picolyl aminomethyi) naphthoy1)-N 5 -Boc-L-ornithine (1'S)- 
1'-(1-naphthyl) ethylamide (Compound XI-12) 

10 

[0322] 499.9 mg of the compound synthesized in Synthesis Example 68-1 was dissolved in 10 ml of DMF, and then 
1 .0 ml of diethytamine was added to the solution and the whole was stirred for 1 hour at room temperature. On com- 
pletion of the reaction, the solvent was distilled off and the residue was dried under vacuum. The resultant was dissolved 
in 10 ml of DMF, and then 239.0 mg of WSCI hydrochloride, 123. 7 mg of HOBt and 340.1 mg of the compound obtained 

15 in Synthesis Example 43-2 were added to the solution and the whole was stirred for 24 hours at room temperature. 
On completion of the reaction, the solvent was distilled off and the residue was then dissolved in chloroform, followed 
by washing with a 1 mol/l hydrochloric acid, a 1 mol/l sodium hydroxide aqueous solution, and a saturated salt solution. 
An organic layer was dried with anhydrous sodium sulfate, followed by distilling the solvent off. The residue was puri- 
fiedbymeans of silica gel column chromatography (30 g, chloroform/methanol = 25/1), and 349.1 mg of the above- 

20 mentioned compound was obtained as a white frothy product. 
MS(FAB,Pos.):m/z=760 [M+1] + 

1 H-NMR(500MHz,DMSO-d 6) : 5=1.33 and 1.37 (18H,2s) ,1.25-1.78 (4H,m), 1.55(3H,d,J=6.8Hz),2.92(2H,m),4.36 and 
4.44(2H,2s),4.50-4.59 1H,m),4.98 and 5.02(2H,2s),5.75(1H f quint,J=6.8Hz) t 6.80(1H,t, J=5.6Hz),7.19-7.40(4H,m), 
7.49(1H,t,J=7.8Hz),7.51-7.62(8H;m), 7.77(1 H,td,J=7.8,1 .7Hz),7.84(1H,d,J=8.1Hz),7.94-8.00(2H,m),8.0 8-8.02(2H, 
25 m),8.26(1 H,d,J=7.8Hz),8.52(1 H,brs),8.61 (1 H,d,J=8.1H z). 

Synthesis Example 70-2: Synthesis of (2S) -2- (4- (N^picolylamino methyl) naphthoyi) amino- 
5-(5,6,7.8-tetrahydroquinolin-8-yl) aminovalerate (rS)-1X1-naphthyl)-ethytamide [Compound No. 85] 

30 [0323] 200.0 mg of the compound obtained in Synthesis Example 70-1 was dissolved in 2 ml of methanol, and then 
2 ml of a 4 mol/l hydrochloric acid/dioxane was added to the solution and the whole was stirred for 2.5 hours at room 
temperature. On completion of the reaction, the solvent was distilled off and the residue was dried under vacuum. The 
resultant was dissolved in 4 ml of methanol, and then 51.6 mg of 5, 6,7, 8-tetrahydroquinolin-8-one and 27. 1 mg of 
sodium cyanoborohydride were added to the solution, and the pH thereof was adjusted to approximately 5 with addition 

35 of 35 drops of acetic acid, followed by stirring for 13 hours at room temperature. On completion of the reaction, the 
solvent was distilled off and then the residue was purified by means of silica gel column chromatography (5 g, chloro- 
form/methanol/water = 7/3/0.5) , and 83.7 mg of the above-mentioned compound was obtained as a white solid product. 
MS(FAB,Pos.):m/z=691 [M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ) : 5=1 .56 (3H,d,J=6.8Hz), 1 .64-2.02 (7H,m), 2. 28-2.35(1 H,m),2.78-2.83(2H,m),2.92-3.01 
40 (1 H,m),3.05-3.20(1 H,m) ,4.35-4.47(1 H,m),4.48(2H,s),4.65-4.70(1 H,m),4.78(2H,s),5.77(1 H,quint.,J=6.8Hz),7.38(1 H, 
dd,J=7.8,4.9Hz),7.41-7.75(10H,m),7. 80-7.87(2H,m),7.93-8.00(2H,m),8.15(1H,d,J=8.5Hz),8.28(1H,d,J= 8.5Hz),8.30 
(1 H,d,J=8.3Hz),8.48(1 H,dd, J=4.6,0.7Hz),8.72(1 H,dd, J=4.9,1 .0Hz),8.70(1 H,d, J=8.3Hz),8.88(1 H,t,d=6.8Hz),9.27(2H, 
br ),9.96(2H,br). 

45 Synthesis Example 71: Production of N a -(4-(N-2-picolylamino methyl)) benzoyl)-L-arginine (1'S)-1'-(1-naphthyl) 
ethylamide [Compound No. 86] 

Synthesis Example 71-1: Synthesis of N^Fmoc-N^Pbf-L^-arginine (1'S)-1'-(1-naphthyl) ethylamide (Compound 
XXVI-6) ~ ~ ~™ ~ " "* ' ~ ~ 

50 

[0324] 2.6467 g of commercially available N^Fmoc-NG-Pbf-L-arginine was dissolved in 53 ml of DMF, and then 
1 .1 830 g of WSCI hydrochloride and 0.6609 g of HOBt were added and dissolved in the solution. In this solution, 762.5 
mg of (1S)-1-(1-naphthyl) ethylamine was added and the whole was stirred for 2 days at room temperature. On com- 
pletion of the reaction, the solvent was distilled off. Subsequently, the residue was dissolved in chloroform and then 
55 washed with a 1 mol/l hydrochloric acid and a saturated salt solution. An organic layer was dried with anhydrous sodium 
sulfate and the solvent was then distilled off, followed by drying the resultant under vacuum. Consequently, 3. 62 g of 
the above-mentioned compound was obtained as a white solid product. 
MS(FAB,Pos.) :m/z=802 [M+1] + 
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Synthesis Example 71-2: Synthesis of N ° 44-(N-Boc-N-2-picolyl aminomethyl) benzoyl )-N G -Pbf- arginine (VS)~ 
r-d-naphthyl) ethylamide (Compound XXIX-10) 

[0325] 624.7 mg of the compound obtained in Synthesis Example 71-1 was dissolved in 12.8 ml of DMF, and then 
5 1 .28 ml of diethylamine was added to the solution and the whole was stirred for 2 hours at room temperature. On 
completion of the reaction, the solvent was distilled off and the residue was dried under vacuum. The resultant was 
dissolved in 12 ml of DMF, and then 228.0 mg of WSCl hydrochloride, 116.3 mg of HOBt, and 284.5 mg of the compound 
obtained in Synthesis Example 1-2 were added to the solution and the whole was stirred for 12.5 hours at room tem- 
perature. On completion of the reaction, the solvent was distilled off and the residue was dissolved in chloroform, 
10 followed by washing with a 1 mol/1 hydrochloric acid, a 1 mol/l sodium hydroxide aqueous solution, and a saturated 
salt solution, and further washing with anhydrous sodium sulfate. After the resultant was concentrated under reduced 
pressure, the residue was purified by means of silica gel column chromatography (30 g, chloroform/methanol = 25/1), 
and 582.5 mg of the above-mentioned compound was obtained as a yellow viscous oily product. 
MS(FAB,Pos.):m/z=904 [M+1] + 
15 iH-NMR(500MHz,DMSO-d 6 ): 51 .25-1 .55(2H,m),1 .31 (6H,s),1 .37(9H,s), 1 .51 (3H,d, J=7.1 Hz),1 .60-1 .81 (2H,m),1 .91 
(3H,s)2.40(3H,s),2.45 (3H,s), 2.90 (2H,s), 2.98-3.05 (2H,m), 4.35-4.40 (5H,m), 5.70 (1H,qui nt,J=6.8Hz), 7.19-7.38 
(4H,m), 7.47 (1H,t,J=7.8Hz), 7.49-7.58 (3H,m ), 7.78 (1 H,td,J=7.8,1 .7Hz), 7.81 (1H,d,J=8.1 Hz), 7.86 (2H,d,J=8.3H z), 
7.92-7.96 (2H,m), 8.08 (1H,d,J=8.1Hz), 8.36 (1H,d,J=8.1Hz), 8.52 (1H,d,J=4.9Hz), 8.65 (1 H,d,J=7.8Hz). 

20 Synthesis Example 71-3: Synthesis of N a -(4-(N-2-picolylamino methyl) benzoyl)-L-arginine (rS)-1'-(1-naphthyl) 
ethylamide [Compound No. 86] 

[0326] 250.3 mg of the compound obtained in Synthesis Example 71-2 was dissolved in 2.5 ml of chloroform, and 
then 2.5 ml of trifluoroacetic acid was added to the solution and the whole was stirred for 3.5 hours at room temperature. 
25 On completion of the reaction, thesolventwasdistilledoff. Subsequently, theresidue was dried by a vacuum pump and 
purified by means of silica gel column chromatography (chloroform/methanol/water = 7/3/0.5), followed by concentrat- 
ing a fraction. The resultant was dissolved in a 1 mol/l hydrochloric acid, and was the concentrated and azeotropically 
distilled with ethanol, and 59.5 mg of hydrochloride of the above-mentioned compound was obtained as a white solid 
product. 

30 MS(FAB,Pos.):m/z=552 [M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ):5=1.51(3H,d,J=7.1Hz),1.41-1.59(2H,m),1. 68-1.85(2H,m),3.02-3.15(2H,m),4.31(4H,s), 
4.54^.59(1 H,m),5.71 (1 H,quint.,J=7.1 Hz),7.45(1 H,ddd,J=7.6,4.5,1 .0Hz),7.46-7.59(5H ,m),7.64(2H,d,J=8.5Hz),7.75 
(1H,brs),7.82(1H,d,J=8.3Hz),7.90(1 H,td,J=7.8,1.7Hz),7.94(1H,d,J=7.8Hz),7.98(2H,d,J=8.5Hz),8.10 (1H,d,J=8.3Hz), 
8.57(1 H,d, J=8.1 Hz),8.66(1 H,ddd,J=4.9,1.7,1 .0Hz) ,8.81 (1 H,d, J=8.1 Hz),9.76(2H,brs). 

35 

Synthesis Example 72: Production of (2S)-2-(4-((1-methylimidazol -2-ylmethyl) aminomethyl) naphthoylamino- 
5-((1-methylimidazoi -2-ylmethyl) amino) valerate (1'S)-r-(1-naphthyl)-ethyl amide [Compound No. 87] 

Synthesis Example 72-1 : Synthesis of N^^N-Boc-aminomethyl) naphthoyl)-N s -Boc-L-ornithine (1 'S)-1'-(1 -naphthyl) 
40 ethylamide (Compound XVII1-11) 

[0327] 503.1 mg of the compound obtained in Synthesis Example 68-1 was dissolved in 10 ml of DMF, and 1.0 ml 
of diethylamine was then added to the solution and the whole was stirred for 1 hour at room temperature. On completion 
of the reaction, the solvent was distilled off and the residue was dried under vacuum. The resultant was dissolved in 

45 10 ml of DMF, and then 236.9 mg of WSCl hydrochloride, 132.1 mg of HOBt, and 268.6 mg of the compound obtained 
in Synthesis Example 25-2 were added to the solution and the whole was stirred for 2 days at room temperature. On 
completion of the reaction, the solvent was distilled off and then the residue was dissolved in chloroform, followed by 
washing with a 1 mol/l hydrochloric acid, a 1 mol/l sodium hydroxide aqueous solution, and a saturated salt solution. 
An organic layer was dried with anhydrous sodium sulfate, followed by distilling the solvent off. The residue was purified 

50 by means of silica gel column chromatography (17 g, chloroform/ethyl acetate = 1/1), and 434.4 mg of the above- 
mentioned compound was obtained as a white frothy product. 
MS(FAB,Pos.):m/z=669[M+1] + 

1 H-NMR(500MHZ,DMSO-d 6 ): 6=1.30-1.80 (4H,m),1.37 (9H,s),1.41(9H,s) ,1.54(3H,d,J=6.8Hz),2.85-3.00(2H,m), 
4.55-4.62(1 H,m),4.60(2H,d ,J=6.1Hz),5.75(1H,quint,J=6.8Hz),6.80(1 H,t,J=5.6Hz),7.40(1H,d ,J=7.3Hz),7.43-7.61 
55 (8H,m),7.84(1 H,d, J=8.1 Hz),7.94-7.98(1 H,m), 8.1 3(1 H,d,J=8.1 Hz),8.1 5(1 H,d, J=8.3Hz),8.24(1 H,d,J=8.1 Hz),8.51 (1 H, 
d,J=8.1Hz), 8.60 (1H,d,J=7.6Hz). 
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Synthesis Example 72-2: Synthesis of (2S)-2-<4-((1-methy1imidazol -2-yl methyl) aminomethyl) naphthoylamino- 
5-((1-methy1imidazol -2-yl methyl) amino) valerate (1*SHX1-naphthyl)-ethylamide [Compound No. 87] 

• [0328] 204.3 mg of the compound obtained in Synthesis Example 72-1 was dissolved in 2 ml of methanol, and then 
5 2 ml of a 4 mol/l hydrochloric acid/dioxane solution was added to the solution and the whole was stirred for 4 hours at 
room temperature. On completion of the reaction, the solution was concentrated and dried under reduced pressure. 
Then, 109.8 mg of the resultant crude product was dissolved in 2 ml of methanol, and then 51.5 ml of triethylamine 
and 72.2 mg of 1-methyt-2-imidazole carboaldehyde were added to the solution and the whole was stirred for 15 hours 
at room temperature. On completion of the reaction, the solution was concentrated and dried under reduced pressure. 
10 Subsequently, the resultant was dissolved in 2 ml of anhydrous methanol and the whole was cooled to 0°C. In this 
solution, 46.2 mg of sodium borohydride was added and the whole was stirred for 0.5 hours at room temperature. On 
completion of the reaction, the solution was concentrated, and then the residue was purified by means of silica gel 
column chromatography (1 0 g, chloroform/methanol/water = 7/3/0.5), followed by processing with a 1 mol/l hydrochloric 
acid. Consequently, 156.4 mg of hydrochloride of the above-mentioned compound was obtained as a white solid prod- 

15 UCt. 

MS(FAB,Pos.):m/z=657[M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ) : 8=1.55 (3H t d,J=6.8Hz) 1 1.70-1.97 (4H,m), 3. 07-3.20 (2H,m), 3.97 (3H,s), 3.99 (3H,s), 
4.54(2H,s), 4.63-4.70 (1H,m ), 4.77 (2H,s), 4.90 (2H,s), 5.76 (1H,d,J=6.8Hz), 7.50-7.80 (11H,m), 7 .54-7.60 (3H,m), 
7.83 (1H,d,J=8.3Hz), 7.86 (1 H,d,J=7.6Hz), 7.95-7.9 7 (1H,m), 8.14 (1H,d,J=8.3Hz), 8.29 (1H,d,J=8.3Hz), 8.35 (1H,d, 
20 J=8.3 Hz), 8.77 (1H,d,J=8.3Hz), 8.89 (1H,d,J=7.8Hz), 10.19 (2H,br). 

Synthesis Example 73: Production of (2S)-2-(2-(N-2-picolylamino methyl) pyridin-5-ylcarbonyl) amino- 5-{N- 
methylpyrrol-2-yl methyl) aminovalerate (1'S)-1'-(1-naphthyl)-ethyl amide [Compound No. 88] 

25 [0329] 87.2 mg of the compound obtained in Synthesis Example 68-2 was dissolved in 1 ml of methanol, and then 
1 ml of a 4 mol/l hydrochloric acid/dioxane solution was added to the solution and the whole was stirred for 2 hours at 
room temperature. On completion of the reaction, the solvent was distilled off and the residue was dried under vacuum. 
The resultant was dissolved in 2 ml of methanol, and then 0.069 ml of triethylamine and 0.0145 ml of N-methyl-2-pyrrole 
carboaldehyde were added to the solution and the whole was stirred for 14 hours at room temperature. After the solvent 

30 was distilled off, the residue was dried under reduced pressure and dissolved in 2 ml of anhydrous methanol. The 
reaction solution was cooled with ice, and then 9.1 mg of sodium borohydride was added thereto and the whole was 
reacted for 5 hours at room temperature. On completion of the reaction, the solvent was distilled off and the residue 
was then purified by means of silica gel column chromatography (5g, chloroform/methanol/water = 7/3/0.5), and 65.0 
mg of the above-mentioned compound was obtained as a white solid product. 

35 MS(FAB,Pos.):m/z=604[M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ) : 8=1. 52(3H,d,J=6.8Hz),1. 65-1. 84(4H,m), 2.84-2.93(2H,m),4.07(2H,t,J=5.6Hz),4.44(2H, 
s),4.50(2H,s),4.58-4 .63(1 H,m),5.71 (1 H.quint., J=6.8Hz),5.97(1 H,dd, J=3.6,2.7Hz),6.2 3(1 H,dd,J=3.6,2.0Hz),6.78(1H, 
dd,J=2.7,2.0Hz),7.43-7.58(5H,m), 7.62(1 H,d,J=7.8Hz),7.66(1 H,d,8.1Hz),7.81(1H,d,J=8.3Hz),7.91-8 .99(2H,m),8.11 
(1 H,d,J=8.5Hz) ,8.38(1 H,dd,J=8.1 ,2.2Hz),8.68(1 H,ddd,J=4.9,1 .7,1 .0Hz),8.97(1 H,d,J=7.8Hz),9.14(1H,d,J=2.2Hz), 

40 9.20(2H,brs). 

Synthesis Example 74: Production of N a -(4-(N-(1 -methyl imidazol-2-yl) methylaminomethyl)-1-naphthalenecarbonyl) 
-L-arginine 2-(1-naphthyl) isopropylamide [Compound No. 89] 

45 Synthesis Example 74-1: Synthesis of methyl 4-((1-methylimidazol -2-yl methyl) aminomethyl) naphthalene- 
1-carboxyiate (Compound V-6) 

[0330] In 25 ml of methanol, 0.8568 g of the compound obtained in Synthesis Example 17-3 was dissolved. Then, 
0.526 g of 1-methyi-2-imidazole carboxyaldehyde and 1.11 ml of triethylamine were added to the solution and the 
50 whole was stirred for 63 hours, and furthermore 0.329 g of sodium borohydride was added thereto and the whole was 
stirred for 1.5 hours. After the solvent was distilled off, 0.9489 g of the above-mentioned compound was obtained as 
a light-orange viscous liquid by the purification by means of silica gel column chromatography (5 g, 3% methanol/47% 
chloroform/50% benzene). 
MS(FAB,Pos.):m/z=310[M+1] + 

55 1H-NMR(500MHZ,CDCI 3 ) : 5=3.58 (3H,s), 3.94 (2H,s), 3.99 (3H,s), 4.32 (2 H,s), 6.83 (1H,d,J=1.2Hz), 6.95 (1H,d, 
J=1.2Hz), 7.53-7.63 (3H,m), 8. 11 (1 H,d,J=7.6Hz), 8.16 (1H,dd,J=7.8,0.7Hz), 8.93 (1 H,dd,J=8.10.7H z). 
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Synthesis Example 74-2: Synthesis of methyl 4-(N-Boc-(1 -methyl imidazol-2-ylmethyl) aminomethyl) naphthalene- 
1-carboxylate (Compound VI-10) 

[0331] In 10 ml of DMF, 0. 9452 g of the compound obtained in Synthesis Example 74-1 was dissolved. Then, 0.767g 
5 of di-t-butyldicarbonate and 0.464 g of triethylamine were added to the solution and the whole was stirred for 22 hours. 
On completion of the reaction, water was added and then the solvent was distilled off. Chloroform and water were 
added in the residue and then separated. After the resultant was dried with anhydrous magnesium sulfate, the solvent 
was distilled off and the residue was purified by means of silica gel column chromatography (25 g, 50% ethyl acetate/ 
hexane), and 1.0569 g of the above-mentioned compound was obtained as a yellow viscous liquid. 
10 MS(FAB,Pos.) :m/z=41 0[M+1] + 

1 H-NMR(500MHz,CDCI 3 ) : 5=1 .42(9H,s),3.55 and 3.70(3H,bs),4.00(3H, s),4.45 and 4.59(2H,bs),6.82(1 H,bs),6.93(1 H, 
s),7.35(1H,bs),7.55 (1H,td,J=8.1,1.2Hz),7.62(1H,t,J=7.1Hz),8.07 and 8.21(1H,bs), 8.13(1H,d,J=7.3Hz),8.94(1H,d, 
J=8.1Hz). 

15 Synthesis Example 74-3: Synthesis of 4-(N-Boc-(1-methylimidazol -2-ylmethyl) aminomethyl) naphthalene- 
1-carboxylic acid (Compound VII-14) 

[0332] In 10 ml of methanol, 1.0526 g of the compound obtained in Synthesis Example 74-2 was dissolved. Then, 
10 ml of a 1N sodium hydroxide aqueous solution and 10 ml of THF were added to the solution and the whole was 
20 stirred for 2.5 hours. The solvent was partially distilled off while water was added to the reaction solution, and a water 
layer was then adjusted to pH = 6, followed by extraction with chloroform. The resultant was dried with anhydrous 
magnesium sulfate, and the solvent was distilled off, followed by drying under vacuum. Consequently, 0.8551 g of the 
above-mentioned compound was obtained as a light-yellow solid product. 
MS(FAB,Pos.):m/z=396[M+1] + 

25 iH-NMR(500MHz,CDCI 3 ) : 5=1.51 and 1.58 (9H,s), 3.76 and 3.78(3H,s), 4.74 and 4.85 (4H,s), 6.95 (1H,s), 7.19 and 
7.22 (1H,s), 7.33 (1H,d, J=7.3Hz), 7.39-7.48 (2H,m), 7.92 and 8.19 (1H,d,J=7.8Hz), 8.01 (1H, d,J=8.1Hz), 8.89 and 
9.00 (1H,d,J=7.8Hz) 

Synthesis Example 74-4: Synthesis of 2-(1-naphthyl) propylamine 

30 

[0333] 14.594 g of cerium chloride hydrate was dried for 2 hours at 1 50°C (0.5 mm) while being stirred, and nitrogen 
was gradually introduced thereinto. The resultant was cooled in an ice bath, and then 80 ml of THF was added thereto 
and the whole was stirred for 1.5 hours at 25°C. While the mixture was cooled to -50°C or less, 0.861 g of methyl 
lithium was added thereto over 30 minutes. After the mixture was stirred for 30 minutes, a THF (5 ml) solution of 2 g 

35 of 1-cyanonaphthalene was added thereto and the whole was stirred for 2 hours at room temperature. Concentrated 
ammonia water (25 ml) was added in the reaction solution, followed by filtrating with celite. After the filtrate was dried 
with magnesium sulfate, the solvent was distilled off and then a residue was dissolved in 30 ml of toluene and extracted 
with a 1 mol/l hydrochloric acid. A water layer was adjusted to alkaline with concentrated ammonia water, followed by 
extraction with chloroform. After the resultant was dried with magnesium sulfate, the solvent was distilled off. Conse- 

40 quently, by purifying on silica gel column chromatography (10 g, 5% methanol/chloroform), 0.2640 g of the above- 
mentioned compound was obtained as a light-brown liquid. 
MS(FAB,Pos.):m/z=1 86[M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ):5-1 .78(6H,s),7.40(1 H,dd,J=8.1 ,7.3Hz),7.46(1 H,ddd,J=8.1 ,6.8,1 .2Hz),7.50(1 H.ddd, 
J=8.8,7.1,1.7Hz),7.60 (1H,dd,J=7.3,1.2Hz), 7.75 (1H,d,8.1Hz), 7.86 (1H,dd,J=8.1 ,1.7Hz), 8.89 (1H,dd,J=8.1,1.0Hz) 

45 

Synthesis Example 74-5: Synthesis of N^Fmoc-N G -Pmc-L-arginine 2-(1-naphthyl) isopropylamide (Compound XXVI I- 

z) " " ~~ ~~ " ~ * " --- --- 

[0334] In 10 ml of DMF, 487.1 mg of commercially available N^Fmoc-N G -Pmc-L-arginine was dissolved. Then, 
50 0.2516 g of WSCI hydrochloride and 0.1578 mg (1.17 mmol) of HOBtwere added and dissolved in the solution. In this 
solution, 119.8 mg of the compound obtained in Synthesis Example 74-4 was added and the whole was stirred for 13 
hours at room temperature. On completion of the reaction, the solvent was distilled off. Subsequently, the residue was 
dissolved in chloroform and was then washed with a 1 mol/l hydrochloric acid, a 1 mol/l sodium hydroxide aqueous 
solution, and a saturated salt solution. An organic layer was dried with anhydrous sodium sulfate, followed by distilling 
55 the solvent off. The residue was purified by means of silica gel column chromatography (25 g, chloroform/ethyl acetate 
= 1/1), and 348.8 mg of the above-mentioned compound was obtained as a white frothy product. 
MS(FAB,Pos.):m/z=830[M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ) :5=1.23(6H,s),1 .20-1. 40(3H,m),1 .50-1 .62 (1 H,m),1.74(2H,t,J=6.8Hz),1.77(3H,s),1 .78 
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(3H ? s),2.02(3H,s).2.55(2H,U=6.8l4z) f 2.89-3.01(2H,m) t 3.98^-06(1H,m),4.1^4.21(1H f m),4.21-4.29(2H,m),6.30-6.80 
(3Kbr),7.21(1H,d,J==8.5Hz),7.27-7 .31(2H,m),7.30-7.42(4H,m),7.52(1H,d,J=7.3Hz)J.69(2H,dd f J=7.3 ,4.6Hz),7.77 
(1H t d,J=8.1Hz) f 7.82-7.90(3H,m),8.40(1H,s),8.49(1H ,d,J=9.3Hz). 

5 Synthesis Example 74-6: Synthesis of N*-(4-(N-Boc-N-(1 -methyl imidazol-2-yl) methylaminomethyi)- 
1-naphthalenecarbony1)-N G -Pbf-L-arginine 2-(1-naphthy1) isopropytamide (Compound XXIX-11) 

[0335] 343.7 mg of the compound obtained in Synthesis Example 74-5 was dissolved in 7 ml of DMF, and then 0.7 
ml of diethytamine was added to the solution and the whole was stirred for 2 hours at room temperature. On completion 

10 of the reaction, the solvent was distilled off and a residue was dried under vacuum. The resultant was dissolved in 7 
ml of DMF, and then 126.4 mg of WSCI hydrochloride, 65.9 mg of HOBt, and 179.3 mg of the compound obtained in 
Synthesis Example 74-3 were added to the solution and the whole was stirred for 16.5 hours at room temperature. On 
completion of the reaction, the solvent was distilled off and the residue was dissolved in chloroform, followed by washing 
with a 1 mol/l hydrochloric acid, a 1 mol/l sodium hydroxide aqueous solution, and a saturated salt solution, and further 

15 washingwith anhydrous sodium sulfate. After the resultant was concentrated under reduced pressure, the residue was 
purified by means of silica gel column chromatography (20 g, chloroform/methanol = 30/1), and 311 .5 mg of the above- 
mentioned compound was obtained as a yellow frothy product. 
MS(FAB,Pos.):m/z=985 [M+1] + 

20 Synthesis Example 74-7: Synthesis of N 0t -(4-(N-(1 -methyl im id azol -2-yl) methylaminomethy1)-1-naphthalenecarbonyl) 
-L-arginine 2-(1-naphthyl) isopropyiamide [Compound No. 89] 

[0336] In 3.1 ml of chloroform, 308.7 mg of the compound obtained in Synthesis Example 74-6 was dissolved. Then, 
3.1 ml of trifluoroacetic acid was added to the solution and the whole was stirred for 5 hours at room temperature. On 

25 completion of the reaction, the solvent was distilled off. Subsequently,the residue was dried by a vacuum pump and 
then a 1 mol/l hydrochloric acid was added thereto. A water layer was washed with chloroform and then water was 
distilled off. The residue was dissolved in methanol and then acetone was added. A supernatant was decanted and 
the resulting residue was then treated with a 1 mol/l hydrochloric acid, and 49.2 mg of hydroxide of the above-mentioned 
compound was obtained as a white solid product. 

30 MS(FAB,Pos.):m/z=619[M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ):5=1 .40-1 .65 (3H,m),1 .68-1 .82(1 H,m),1 .85 (6H,s),3.05-3.1 8(2H,m),3.96(3H,s),4.59-4.64 
(1H,m),4.73(2-H,s),2 .96(2H,s),6.90(2H,br) 7.20(1 H,br),7.40-7.55(4H,m),7.58-7.62 (2H,m),7.64-7.81(6H,m),7.85(1H, 
d,J=7.7Hz),8.11(1H,d,J=8.5Hz),8 .28(1H,d,J=8.3Hz),8.51(1H,d,J=8.3Hz),8.64(1H,d,J=8.5Hz),8.79 (1H,s). 

35 Synthesis Example 75: Production of N a -(2-(N-2-picolylamino methyl) pyridin-5-ylcarbonyl)-L-arginine (1'S)- 
1'-(1-naphthyl) ethylamide [Compound No. 90] 

Synthesis Example 75-1 : Synthesis of N Q -(2-(N-Boc-N-2-picolyl aminomethyl) pyridin-5-ylcarbonyl)-N G -Pbf-L-arginine 
(1'S)-1'-(1-naphthyl) ethylamide (Compound XX1X-12) 

40 

[0337] 504.2 mg of the compound obtained in Synthesis Example 71-1 was dissolved in 10 ml of DMF, and then 1 
ml of diethylamine was added to the solution and the whole was stirred for 2 hours at room temperature. On completion 
of the reaction, the solvent was distilled off and a residue was dried under vacuum. The resultant was dissolved in 12 
ml of DMF, and then 180.3 mg of WSCI hydrochloride, 96.0 mg of HOBt, and 225.6 mg of the compound obtained in 
45 Synthesis Example 1 2-3 were added to the solution and the whole was stirred for 1 2.5 hours at room temperature. On 
completion of the reaction, the solvent was distilled off and the residue was dissolved in chloroform, followed by washing 
with a 1 mol/l hydrochloric acid, a 1 mol/l sodium hydroxide aqueous solution, and a saturated salt solution, and further 
washing with anhydrous sodium sulfate. After the resultant was concentrated under reduced pressure, the residue was 
purified by means of silica gel column chromatography (30 g, chloroform/methanol = 25/1), and 404.6 mg of the above- 
so mentioned compound was obtained as a yellow viscous oily product. 
MS(FAB,Pos.) :m/z=906[M+1] + 

Synthesis Example 75-2: Synthesis of N a -(2-(N-2-picolylamino methyl) pyridin-5-yicarbony1)-L-arginine (1'S)- 
1'-(1-naphthyl) ethylamide [Compound No. 90] 

55 

[0338] In 2 ml of chloroform, 200.0 mg of the compound obtained in Synthesis Example 75-1 was dissolved. Then, 
2 ml of trifluoroacetic acid was added to the solution and the whole was stirred for 12.5 hours at room temperature. 
On completion of the reaction, the solvent was distilled off and the residue was dried by a vacuum pump, and then a 
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1 mol/l hydrochloric acid was added thereto. A water layer was washed with chloroform and then water was distilled 
off. The residue was dissolved in methanol and then acetone was added thereto, followed by decantation. The resulting 
residue was dissolved in a 1 mol/l hydrochloric acid and the whole was concentrated, and then the resultant was 
azeotropically distilled with methanol and dried. Consequently, 114.2 mg of hydrochloride of the above-mentioned 
5 compound was obtained as a white solid product. 
MS(FAB,Pos.):m/z=553[M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ) : 8=1.52 (3H,d,J=7.1Hz), 1.41-1.60 (2H,m), 1. 66-1.87 (2H,m), 3.02-3.17 (2H,m), 4.44 
(2H,s), 4.50 (2H,s), 4.56^.60 (1H,m), 5.72 (1H,quint,J=7.1 Hz), 6.9 (2H.br), 7.4 (1H,br), 7.40-7.61 (6H,m), 7.65 (1H, 
d,J=8.5Hz), 7.81 (1H,d,J=8.1Hz), 7.86 (1H,brs), 7.9 1-7.96 (2H,m), 8.11 (1H,d,J=8.3Hz), 8.38 (1H,dd,J=8.1,2.2Hz) 
10 8.67 (1H,ddd,J=4.9,1.7,1.0Hz), 8.88 (1H,d,J=7.8Hz), 8.91 (1H,d,J=8.1Hz) ,9.14(1H,d,J=2.2Hz). 

Synthesis Example 76: Production of (2S)-2-(4-(N-2-picolylamino methyl)benzoyl)amino-5-(5,6,7 1 8-tetrahydroquinolin- 
8-yl)amino valerate (1'S)-r-(1-naphthyl) ethylamide [Compound No. 911 

15 Synthesis Example 76-1 : Synthesis of N<H4-(N-Boc-N-2-picolyl aminomethyl) benzoyl)-N 5 -Boc-L-ornithine (1'SV 
1-(1-naphthyl) ethylamide (Compound XI-13) — - ^ „ „ , 

[0339] In 20 ml of DMF, 997.9 mg of the compound obtained in Synthesis Example 68-1 was dissolved, and 2.0 ml 
of diethylamine was then added to the solution and the whole was stirred for 1.5 hours at room temperature. On 

20 completion of the reaction, the solvent was distilled off and the residue was dried under vacuum. The resultant was 
dissolved in 20 ml of DMF, and then 469.3 mg of WSCI hydrochloride, 245.0 mg of HOBt, and 598.9 mg of the compound 
obtained in Synthesis Example 1-2 were added to the solution and the whole was stirred for 21 hours at room temper- 
ature. On completion of the reaction, the solvent was distilled off and then the residue was dissolved in chloroform, 
followed by washing with a 1 mol/l hydrochloric acid, a 1 mol/l sodium hydroxide aqueous solution, and a saturated 

25 salt solution. An organic layer was dried with anhydrous sodium sulfate, followed by distilling the solvent off. The residue 
was purified by means of silica gel column chromatography (50 g, chloroform/methanol = 30/1), consequently 603.4 
mg of the above-mentioned compound was obtained as a white frothy product. 
MS(FAB,Pos.):m/z=710[M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ):5=1.22-1.55 (2H,m),1 .31,1.36 and 1.38 (18H, s),1 .51(3H,d,J=7.1 Hz),1.60-1.72(2H,m), 
30 2.80-2.92(2H,m),4.39-4.60(5H,m),5.70(1H,qu^ 

7.78(1 H,td,J=7.8,1 .7Hz),7.82(1 H,d,J=7.8Hz),7.85(1 H,d,J=8.3Hz),8.09(1 H,d,J=8.1 Hz),8.34(1 H,d, J=7.8Hz) , 8.52 (1 H 
d,J=4.8Hz), 8.61 (1H,d,J=7.6Hz). 

Synthesis Example 76-2: Synthesis of (2S)-2-(4-(N-2-picolylamino methyl) benzoyl) amino- 
35 5-(5,6,7,8-tetrahydroquinolin-8-yl) aminovalerate (rs)-1'-(1-naphthyl) ethylamide [Compound No. 911 

[0340] In 4 ml of methanol, 408.9 mg of the compound obtained in Synthesis Example 76-1 was dissolved. Then, 4 
ml of a 4 mol/l hydrochloric acid/dioxane was added to the solution and the whole was stirred for 3.5 hours at room 
temperature. On completion of the reaction, the solvent was distilled off and the residue was dried under vacuum. The 

40 resultant was dissolved in 4 ml of methanol, and then 124.8 mg of 5,6,7,8-tetrahydroquinolin-8-one and 73.2 mg of 
sodium cyanoborohydride were added to the solution, and furthermore 50 drops of acetic acid were added to the 
solution to adjust pH thereof to approximately pH = 4 to 5 and the whole was stirred for 1 2. 5 hours at room temperature. 
On completion of the reaction, the solvent was distilled off and then the residue was purified by means of silica gel 
column chromatography (chloroform/methanol/water = 7/3/0.5), consequently 21 1 .5 mg of the above-mentioned com- 

45 pound was obtained as a white solid product. 
MS(FAB,Pos.):m/z=641[M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ): 5=1.51 (3H,d,J=6.8Hz), 1.68-2.02 (7H,m), 2. 22-2.33 (1H,m), 2.77-2.85 (2H,m), 
2.90-3.00 (1H,m), 3.01-3.15 (1H,m), 4.31 (2H,s), 4.322H,s), 4.38-4.47 (1H,m), 4.57-4.63 (1H,m), 5.70 (1H .quint., 
J=6.8Hz), 7.37-7.41 (1 H,m), 7.43-7.61 (5H,m), 7.63-7.70 (2H ,m), 7.68 (2H,d,J=7.8Hz), 7.81 (1H,d,J=8.1Hz) 7 94(1H 
50 d,J=7.8Hz), 7.97 (1H,t,J=7.8Hz), 7.99 (2H,d,J=7.8Hz), 8.10 (1H,d,J=8.3Hz), 8.44 (1H,m), 8.64-8.67 (2H,m), 8.90 (1h! 
d,J=7.1Hz), 9.23 (2H,br), 10.07 (2 H.br). 



92 



EP 1 389 460 A1 



Synthesis Example 77: Production of (2S)-2-(4-(N-2-picoly1amino methyl) naphthoyi) amino- 
5-(5,6 ,7,8-tetrahydroquinolin-8-yl) aminovalerate 2-(3-indolyl) ethyiamide [Compound No. 92] 

* Synthesis Example 77-1: Synthesis of N'H'HN-Boc-N^-picolyl aminomethyl) naphthoyl)-N s -Boc-L-ornithine 
5 2-(3-indoly1) ethyiamide (Compound XI-14) 

[0341] In 20 ml of DMF, 1 .006 g of the compound obtained in Synthesis Example 17-5 was dissolved, and 2.0 ml of 
diethylamine was then added thereto and the whole was stirred for 4 hours at room temperature. On completion of the 
reaction, the solvent was distilled off and the residue was dried under vacuum. The resultant was dissolved in 20 ml 

10 of DMF, and then 499.0 mg of WSCI hydrochloride, 255.2 mg of HOBt, and 696.7 mg of the compound obtained in 
Synthesis Example 43-2 were added to the solution and the whole was stirred for 16 hours at room temperature. On 
completion of the reaction, the solvent was distilled off and then the residue was dissolved in chloroform, followed by 
washing with a 1 mol/l hydrochloric acid, a 1 mol/l sodium hydroxide aqueous solution, and a saturated salt solution. 
An organic layer was dried with anhydrous sodium sulfate, followed by distilling the solvent off. The residue was purified 

15 by means of silica gel column chromatography (50 g, chloroform/methanol = 30/1), consequently 860.9 mg of the 
above-mentioned compound was obtained as a white frothy product. 
MS(FAB,Pos.):m/z=749[M+1] + 

1 H-NMR (500MHz,DMSO-d 6 ):6=1.25-1.80 (4H,m),1 .33,1.37 and 1.43 (18H, 2s),2.83-2.92(2H,m),2.92-3.02(2H,m), 
3.32-3.52(2H,m),4.34-4.52 (3H,m),4.95-5.08(2H,m),6.82(1H,t,J=5.6Hz),6.98(1H,td,J=7.0 t 1. 0Hz),7.05(1H,td,J- 
20 7.0,1.0Hz),7.19(1H,s),7.20-7.40(3H^ 

m),8.24-8.31 (1 H,m),8.52-8.64(2H,m), 1 0.83(1 H,d, J=1 .7Hz). 

Synthesis Example 77-2: Synthesis of (2S)-2-(4-(N-2-picolylamino methyl) naphthoyi) amino- 
5-(5,6,7,8-tetrahydroquinolin-8-yl) aminovalerate 2-(3-indolyl) ethyiamide [Compound No. 92] 

25 

[0342] In 4.7 ml of methanol, 469.7 mg of the compound obtained in Synthesis Example 77-1 was dissolved. Then, 
4.7 ml of a 4 mol/l hydrochloric acid/dioxane was added to the solution and the whole was stirred for 2 hours at room 
temperature. On completion of the reaction, the solvent was distilled off and the residue was dried under vacuum. The 
resultant was dissolved in 4 ml of methanol, and then 143.9 mg of 5,6,7, 8-tetrahydroquinolin-8-one and 78.7 mg of 

30 sodium cyanoborohydride were added to the solution, and furthermore 55 drops of acetic acid were added to the 
solution to adjust pH thereof to approximately pH = 5 and the whole was stirred for 17 hours at room temperature. On 
completion of the reaction, the solvent was distilled off and the residue was then dissolved in methanol. Subsequently, 
the solution was neutralized by the addition of Amberiite IRA-410 and concentrated, then the residue was purified by 
means of silica gel column chromatography (15 g, chloroform/methanol = 10/2), consequently 191.8 mg of the above- 

35 mentioned compound was obtained as a white solid product. 
MS(FAB,Pos.):m/z=680[M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ): 5=1.50-1 .73(4H,m),1. 73-1 .91 (4H,m),1. 97-2.05(1 H,m),2.61-2.78(4H,m),2.83-2.94(2H, 
m),3.37-3.52(2H,m),3. 89(2H,s),4.20(2H,s) l 4.47-4.53(1H,m),6.98(1H,t,J=7.0Hz),7.05(1 H,t,J=7.0Hz), 7.13-7.22 (2H, 
m), 7.24-7.28 (1H,m), 7.33 (1H,d,J=8.1H z), 7.43-7.61 (7H,m), 7.76 (1H,td,J=7.6,1.7Hz), 8.08-8.17 (1H,m), 8. 20-8.30 
40 (2H,m), 8.34 (1H,d,J=4.4Hz), 8.52 (1H,ddd,J=4.9,1. 7,1.0Hz) ,8.62-8.72(1 H,m),1 0.85(1 H t s). 

Synthesis Example 78: Production of N°i4-(N-2-picolyl aminomethyl) benzoyi-N G -nitroarginine (1'S)-V-(1-naphthyl) 
ethyiamide [Compound No. 93] 

45 Synthesis Example 78-1: Synthesis of N°iBoc-N G -nitroarginine (1'S)-r-(1-naphthyl) ethyiamide (Compound XXVI I-8) 

[0343] 3.00 g of commercially available N a -Boc-N G -nitroarginine was dissolved in dichloromethane, and then 3.96 
ml of triethylamine and 1.69 g of (S)-1-(1-naphthyl) ethylamine were added to the solution. This solution was cooled 
with ice, and then 20 ml of a dichloromethane solution of 2.38 g of 2-chloro-1,3-dimethylimidazolium chloride (herein- 

50 after, referred to as DMC) was dropped therein over 60 minutes. After the dropping was completed, the reaction solution 
was returned to room temperature and stirred for 70 minutes. On completion of the reaction, a 1 mol/l hydrochloric 
acid was added thereto, followed by extraction with chloroform. After being washed with a saturated salt solution, the 
resultant was dried with anhydrous sodium sulfate and the solvent was then distilled off. The residue was purified by 
means of silica gel column chromatography (chloroform/methanol = 25/1), consequently 4.10 g of the target product 

55 was obtained as a white solid product. 
MS(FAB,Pos.):m/z=473[M+1] + 
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Synthesis Example 78-2: Synthesis of N a -4-(N-Boc-N-2-picolylamino methyl) benzoyl-N G -nitro-L-arginine (1'S)- 
V-(l-naphthyl) ethylamide (Compound XXIX-13) 

[0344] 1.0009 g of the compound obtained in Synthesis Example 78-1 was dissolved in methanol, and then a 4 mol/ 
5 I hydrochloric acid/dioxane was added to the solution and the whole was stirred for 2 hours at room temperature. On 
completion of the reaction, the solution was concentrated and dried so as to be solidified, followed by drying under 
vacuum. Subsequently, 20 ml of dichloromethane was added and dissolved therein. Then, 1 .25 ml of tritylamine and 
721 .4 mg of the compound obtained in Synthesis Example 1-2 were added thereto and the whole was cooled with ice. 
5 ml of a dichloromethane solution of 439.1 mg of DMC was dropped therein over 20 minutes and the whole was stirred 
10 for 35 minutes under ice-cold condition. On completion of the reaction, a 1 mol/l hydrochloric acid was added thereto, 
followed by extraction with chloroform. After being washed with a saturated,salt solution, the resultantwas driedwith 
anhydrous sodium sulfate and the solvent was then distilled off. The residue was purified by means of silica gel column 
chromatography (50 g, chloroform/acetone = 2/1), consequently 745.3 mg of the target material was obtained as a 
white solid product. 
15 MS(FAB,Pos.):m/z=697[M+1] + 

Synthesis Example 78-3: Synthesis of N<M-(N-2-picolylamino methyl) benzoyl-N G -nitroarginine Q'SH'-O-naphthyl) 
ethylamide [Compound No. 93] 

20 [0345] In 1 ml of methanol, 204.1 mg of the compound obtained in Synthesis Example 78-2 was dissolved. Then, 1 
ml of a 4 mol/l hydrochloric acid/dioxane was added to the solution and the whole was stirred for 2.5 hours at room 
temperature. On completion of the reaction, the solvent was distilled off, and the residue was azeotropically distilled 
with methanol, followed by drying under reduced pressure. Consequently, 196.1 mg of the above-mentioned compound 
was obtained as a white solid product. 

25 MS(FAB,Pos.):m/z=597[M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ):S=1 .51 (3H,d, J=6. 8Hz), 1 .45-1 .60(2H,m), 1 . 62-1 .81 (2H,m),3.09-3.23(2H,m),4.30(2H,s), 
4.31(2H,s),4.51^.58 (1H,m),5.70(1 H,quint.,J=6.8Hz),7.42-7.58(6H,m),7.62(2H,d,J=8. 1Hz),7.82(1H,d,J=7.8Hz),7.90 
(1H,td,J=7.8,2.0Hz),7.94(1H,d,J=7 .8Hz),7.96(2H,d,J=8.1Hz),8.09(1 H,d,J=8.5Hz),8.49(2H,brs),8.66(1 H.ddd, 
J=4.9,1 .7,1 .0Hz),8.73(1 H,brs},9.60-9.78(1 H,br). 

30 

Synthesis Example 79: Production of (2R)-2-(4-(N-(imidazoI-2-yl methyl) aminomethyl) benzoyl) amino- 
5-(5,6,7,8-tetrahydro quinolin-8-yl) aminovalerate (VSH'-d-naphthyl) ethylamide [Compound No. 941 

Synthesis Example 79-1: Synthesis of 4-(N-Boc-(N-imidazol-2-yl methyl) aminomethyl) benzoic acid (Compound VII- 

35 12) 

[0346] 10.01 g of commercially available bromomethyl benzoate methylester was dissolved in 100 ml of DMF, and 
then 9.70 g of potassium phthalimide was added to the solution and the whole was stirred for 1.5 hours at room tem- 
perature. On completion of the reaction, the solution was concentrated and then water was added, followed by extrac- 

<o tion with chloroform. Subsequently, the resultant was washed with a saturated salt solution. After the resultant was 
dried with sodium hydrogensulfate, the solvent was distilled off. Consequently, 12.91 g of a white solid product was 
obtained. 7.56 g of the product was dissolved in 100 ml of methanol, and then 6.25 ml of hydrazine monohydrate was 
added to the solution and the whole was stirred for 1.5 hours at 60°C. On completion of the reaction, a precipitated 
solid product was separated by filtration and then the solvent was distilled off. Water was added totheproduct, followed- 

45 byextractionwithchloroform. Theproduct was washed with a 0.3 mol/l sodium hydroxide aqueous solution and a satu- 
rated salt solution. The resultantwas dried with anhydrous sodium sulfate and then a solvent was distilled off. In this, 
1 20 ml of methanol and 2.35 g of 2-imidazole carboaldehyde were added and the whole was stirred for 2 days at room 
temperature. On completion of the reaction, a precipitated solid product was collected by filtration. A liquid layer was 
concentrated and dried so as to be solidified, followed by adding and washing with 30 ml of anhydrous methanol. A 

so solid product was separated by filtration. Said solid product and the solid product previously-collected by filtration were 
suspended in 86 ml of methanol, and then 1 .42 g of sodium borohydride was added to the suspension under ice cold 
condition. The mixture was stirred for 1 hour at room temperature and the solvent was distilled off. After water was 
added, the resultant was extracted with chloroform, and an organic layer was then washed with a saturated salt solution. 
After being dried with anhydrous sodium sulfate, the resultant was concentrated under reduced pressure and dried, 

55 and 4.32 g of a colorless viscous product was obtained. 4.28 g of the product was dissolved in 65 ml of DMF, and 8.9 
ml of di-t-butyldicarbonate was added to the solution and the whole was stirred for 1 hour at room temperature. On 
completion of the reaction, the solvent was distilled off. Subsequently, the residue was dissolved in chloroform and 
washed with a saturated salt solution. After the resultant was dried with anhydrous sodium sulfate, the solvent was 
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distilled off, and then 43 ml of THF f 43 ml of methanol, and 43 ml of a 1 mol/l sodium hydroxide aqueous solution were 
added thereto and the whole was stirred for 14 hours at room temperature. On completion of the reaction, the solvent 
was distilled off, 5 ml of water was added to the resultant, and a 1 mol/l hydrochloric acid was carefully added to the 
* resultant. Then, an acidic-precipitated product was collected by filtration and dried, consequently 4.87 g of the above- 
5 mentioned compound was obtained as a white solid product. 
MS(FAB,Pos.):m/z=332[M+1] + 

Synthesis Example 79-2: Synthesis of N a -(4~(N-(imidazol-2-yl methyl) aminomethyl) naphthoyl)-N s -Boc-D-omithine 
(VSH'-O-naphthyl) ethylamide (Compound Xl-15) 

10 

[0347] 414.6 mg of commercially available (S)-1-(1-naphthy1) ethylamine was dissolved in 10 ml of DMF, and then 
1.0006 g of commercially available N^Fmoc-N^Boc-D-ornithine, 414.6 mg of WSCI hydrochloride, and 375. 5 mg of 
HOBt were added to the solution and the whole was stirred for 3 hours at room temperature. On completion of the 
reaction, the solvent was distilled off and chloroform was added to the residue, followed by washing with a 1 mol/l 

15 hydrochloric acid, a 1 mol/l sodium hydroxide aqueous solution, and a saturated salt solution. The solution was dried 
with anhydrous sodium sulfate and the solvent was distilled off, and 1 .38 g of a white solid product was obtained. The 
product was dissolved in 27 ml of DMF, and then 2.7 ml of diethylamine was added to the solution and the whole was 
stirred for 40 minutes at room temperature, followed by distilling the solvent off and drying the residue under reduced 
pressure. The resultant was dissolved in 27 ml of DMF again, and then 633.5 mg of WSCI hydrochloride, 335.9 mg of 

20 HOBt, and 734.7 mg of the compound obtained in Synthesis Example 79-1 were added to the solution and the whole 
was stirred for 1 2 hours at room temperature. On completion of the reaction, the solvent was distilled off and chloroform 
was added to the residue, followed by washing with distilled water, a 1 mol/l sodium hydroxide aqueous solution, and 
a saturated salt solution. The solution was dried with anhydrous sodium sulfate, and the solvent was then distilled off. 
The resulting residue was purified by means of silica gel column chromatography (55 g, chloroform/methanol = 25/1), 

25 consequently 906.2 mg of the above-mentioned compound was obtained as a white solid product. 
MS(FAB,Pos.):m/z=699[M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ) : 6=1.35 and 1.38(9H,2s) t 1.35-1.60 (2H,m), 1.50(3H,d,J=6.8Hz),1.68-1.82(2H,m), 
2.90-3.00(2H,m),4.30^.55(5H,m),5^ 

7.44-7.59 (3H,m),7.60(1 H,d, J=7.1 Hz),7.82(1 H,d, J=8.1 Hz),7.84(2H,d,J=8.3Hz),7.93(1 H,d,J=7.6Hz),8.09(1 H,d,J=7. 
30 8Hz),8.35(1 H,d,J=7.8Hz),8.55(1 H,d,J=7.8Hz). 

Synthesis Example 79-3: Synthesis of (2R)-2-(4-(N-(imidazol-2-yl methyl) aminomethyl) benzoyl) amino- 
5-(5,6,7,8-tetrahydro quinolin-8-yl) aminovalerate (l'SH'-(l-naphthoyl)-ethylarnide [Compound No. 94] 

35 [0348] In 2.5 ml of methanol, 504.9 mg of the compound obtained in Synthesis Example 79-3 was dissolved. Then, 
2.5 ml of a 4 mol/l hydrochloric acid/dioxane solution was added to the solution and the whole was stirred for 1 .5 hours 
at room temperature. On completion of the reaction, the solvent was distilled off, followed by dissolving the residue in 
methanol again. The solution was neutralized with Amberiite IRA-410 . The solvent was distilled off and the residue 
was dissolved in 50 ml of methanol again. Subsequently, 0.1 928 g of 5,6,7,8-tetrahydroquinolin-8-one, 0.5 ml of acetic 

40 acid, and 0.0861 g of sodium cyanoborohydride were added to the solution and the whole was stirred for 3 days at 
room temperature. On completion of the reaction, the solvent was distilled off. The residue was suspended in chloroform 
and was then washed with a 0.5 mol/l sodium hydroxide aqueous solution and a saturated salt solution. An organic 
layer was dried with anhydrous sodium sulfate. The solution was concentrated and the residue was then purified by 
means of silica gel column chromatography (25 g, chloroform/metha no l/water = 7/3/0.5), consequently 312.3 mg of 

45 the above-mentioned compound was obtained as a white solid product. 
MS(FAB,Pos.):m/z=630[M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ): 6=1.48 (3H,d,J=6.8Hz), 1.42-1.70 (4H,m), 1. 75-1.90 (2H,m), 1.80-1.93 (1H,m), 
1 .95-2.05 (1 H,m), 2.65-2.75 (2H,m) , 2.70-2.80 (2H,m), 3.66 (2H,s), 3.71 (2H,s), 3.62-3.70 (1 H,m), 4.49-4 .55 (1 H,m), 
5.69 (1 H,quint, J=6.8Hz), 6.81 and 6.99 (2H,br), 7.1 5-7. 1 9 (1 H,m), 7.40 (1 H,d, J=8.5Hz), 7.41 (1 H,d, J=8.8Hz), 7.44-7.55 
50 (2H,m),7.59(1 H.d, J=7.3Hz),7.79(1 H,d, J=8.3Hz),7.81 (2H,d,J=8.5Hz) J 7.92(1 H,d,J=7.6Hz),8.09(1 H,d,J=8.1 Hz), 
8.32-8.36(1 H,m),8.38 and 8.45(1 H,d,J= 8.1Hz),8.56 and 8.58(1 H,d,J=8.1 Hz). 
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Synthesis Example 80: Production of N^-tN^-Omidazol^-yl methyl) aminomethyl) benzoyl-L-arginine (1'S)- 
1'-(1-naphthyl) ethylamide [Compound No. 95] 

Synthesis Example 80-1: Synthesis of N a ~(4~(N-Boc>N>(imidazol~2"ylmethyl) aminomethyl) benzoyt-N G -Pmc-L- 
5 arginine (1'S)-1'-(1-naphthyl) ethylamide (Compound XXIX-14) 

[0349] In 15 ml of DMF, 750. 5 mg (0. 920 mmol) of the compound obtained in Synthesis Example 71-1 was dissolved. 
Subsequently, 1 .5 ml of diethylamine was added to the solution and the whole was stirred for 30 minutes at room 
temperature, and then the solvent was distilled off and dried under reduced pressure. The resultant was dissolved in 

10 15 ml of DMF again, and then 269.0 mg of WSCI hydrochloride, 140.4 mg of HOBt, and 326.4 mg of the compound 
obtained in Synthesis Example 79-1 were added to the solution and the whole was stirred for 2 days at room temper- 
ature. On completion of the reaction, the solvent was distilled off and then chloroform was added to the residue, followed 
by washing with a 0.5 mol/l sodium hydroxide aqueous solution and a saturated salt solution. The solution was dried 
with anhydrous sodium sulfate and then the solvent was distilled off. The resulting residue was purified by means of 

15 silica gel column chromatography (50 g, chloroform/methanol = 20/1), consequently 237.4 mg (28.5%) of the above- 
mentioned compound was obtained as a white solid product. 
MS(FAB,Pos.):m/z=907 [M+1] + 

Synthesis Example 80-2: Synthesis of N'M-fN^-flmidazol^-yl methyl) aminomethyl) benzoyl-L-arginine (1'S)- 
20 1'-(1-naphthyl) ethylamide [Compound No. 95] 

[0350] In 4.2 ml of chloroform, 210.1 mg of the compound obtained in Synthesis Example 80-1 was dissolved. Then, 
0.45 ml of methanesulfonic acid was added to the solution and the whole was stirred for 1 day at room temperature. 
On completion of the reaction, the solution was concentrated and dried. The residue was washed with diethylether and 

25 then methanol was added thereto; followed by distilling the solvent off again. The residue was purified by means of 
silica gel column chromatography (5 g, chloroform/methanol/water = 7/3/0.5) and then a fraction was concentrated 
and dried under reduced pressure, consequently 99.6 mg of salt of the above-mentioned compound with methanesul- 
fonic acid was obtained as a white solid product. 
MS(FAB,Pos.):m/z=541[M+1] + 

30 iH-NMR(500MHz,DMSO-d 6 ):5=1.41^ 

4.34(2H,s),4.48(2H,s),4.52^.58(1 H,m),5.71 (1 H,quint, J=6.8Hz),6.7-7.4(4H,br),7.46-7.58(5H,m),7,.60(1 H,d, J= 
8.3Hz),7.68(2H,s),7.83(1 H,d,J=8.3Hz), 7.95(1 H,d,J=7.1 Hz),7.98(2H,d,J=8.3Hz),8.1 0(1 H,d,J=8.1 Hz),8.50 (1 H,d, J= 
8.1 Hz),8.70(1 H,d,J=7.6Hz). 

35 Synthesis Example 81: Production of (2S)-2-((1-methylimidazol-2-ylmethyl) aminomethyl) benzoylamino- 
5-(5,6,7,8-tetrahydro quinolyl-8-yl)aminovalerate 1-naphthaleneamide [Compound No. 96] 

Synthesis Example 81-1: Synthesis of methyl 4-(N-Boc-N-(1 -methyl imidazol-2-yl) methylamino-methyl) benzoate 
(Compound VI-9) 

40 

[0351] In 10 ml of methanol, 1.00 g of commercially available methyl aminomethyl benzoate and 0.68 g of 1-methyl- 
2-imidazole carboxylaldehyde were dissolved. While stirring the solution at 0°C, 1 .95 g of triacetoxy sodium borohydride 
was added to the solution and the whole was stirred for 1 hour. Subsequently, it was returned to room temperature 
and further stirred for 45 minutes. The reaction solution was concentrated and then chloroform was added, followed 

45 by washing with a saturated sodium bicarbonate aqueous solution and further washing with distilled water and a sat- 
urated salt solution. After that, an organic layer was concentrated and dried under reduced pressure and was then 
dissolved in 30 ml of DMF. 0.61 g of triethyl amine was dropped into the solution, and furthermore anhydrous di-t- 
butyldicarbonate was dropped at room temperature and stirred for 3.5 hours. The reaction solution was concentrated 
and dried under reduced pressure. Then, chloroform was added to the residue, followed by washing the residue with 

so a saturated ammonium chloride solution, distilled water, and a saturated salt solution. An organic layer was concen- 
trated and evaporated under reduced pressure. Subsequently, the residue was purified by means of silica gel column 
chromatography (100 g, chloroform/methanol = 50/1), consequently 1.33 g of the above-mentioned compound was 
obtained as a yellow-oily product. 
MS(FAB,Pos.):m/z=360[M+1] + 

55 1 H-NMR(500MHz,CDCI 3 ) :5=1 .47,1 .53(9H,2s),3.49,3.61 (3H,2s),3.91 1 H,s),4.47(2H,s),4.50(brs,2H),6.80(1 H,brs), 
6.93(1 H,d,J=1 .2Hz) ,7.22(1 H,brs),7.95(1 H,d,J=7.8Hz),8.02(1 H,s). 
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Synthesis Example 81-2: Synthesis of N-Boc-N-( 1 -methylimidazol -2-yl) aminomethyl benzoic acid (Compound VI M 3) 

[0352] In 10 ml of methanol, the compound obtained in Synthesis Example 81-1 was dissolved. Then, 10ml of a 1 
* mol/l sodiumhydroxide aqueous solution was dropped therein and the whole was stirred for 3.5 hours at room temper- 

5 ature. Ion exchange resin (CG 50) was added to the reaction solution and pH was adjusted to almost neutral, followed 
by leaving the solution as it was for 1 hour. After that, the resin was removed by a glass filter. The reaction solution 
was concentrated and evaporated to dryness under reduced pressure, and 1 .39 g of a crude reaction product of yellow 
solid was obtained. It was purified by means of silica gel column chromatography (1 00 g, chloroform/methanol = 50/1 ), 
consequently 1.33 g of the above-mentioned compound was obtained as a yellow oily product 

10 MS(FAB,Pos.):m/z=346(M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ): 5=1 .34, 1 .42(9H,2s),3.56(3H,s), 4.39-4.48 (4H,brs),6.80(1 H,d, J=1 .2Hz),7.08(1 H.brs), 
7.24(1 H,brs),7.89(2H ,s,J=8.3Hz). 

Synthesis Example 81-3: Synthesis of N a (1-methylimidazol-2-yl methyl) aminomethylbenzoy1-N s -Boc-L-omrthine 
15 1 -naphthalene methyleneamide (Compound XI-16) 

[0353] In 30 ml of DMF, 1 . 50 g of the compound obtained in Synthesis Example 23-1 was dissolved. Then, 3.0 ml 
of diethylamine was dropped therein at room temperature. The whole was stirred for 2.5 hours without modification, 
and then the reaction solution was concentrated and dried under reduced pressure. Itwas dissolved in 30 ml of DMF, 

20 and then 0.73 g of WSCI hydrochloride and 0.46 g of DMAP were added. Furthermore, 0.87 g of the compound obtained 
in Synthesis Example 81-2 was added. After being stirred overnight at room temperature, the reaction solution was 
concentrated and evaporated to dryness under reduced pressure. The residue was dissolved in chloroform and was 
then washed with 1 mol/l hydrochloric acid, distilled water, and a saturated salt solution, followed by concentration 
under reduced pressure. Subsequently, the residue was purified by means of silica gel column chromatography (120 

25 g, chloroform/methanol = 20/1), consequently 0.73 g of the above-mentioned compound was obtained as a yellow oily 
product. 

MS(FAB,Pos.):m/z=699[M+1] 

iH-NMR(500MHz,DMSO-d 6 ): 5=1 .36-1 .42(9H,brs),1 .46-1 .51 (2H,brs), 1 .71-1 .76(2H,brs),2.29(2H,m),3.57(3H,brs), 
4.36-4.50(5H,brs), 4.75(2H,d,J=5. 8Hz),6.82 (2H,brs),7.09(1H,brs),7.22(1H,brs),7.46 (2H,s),7.53(3H,m),7.85(3H,m), 
30 7.94(1 H,m),8.05(1 H,m),8.45(1 H.brs ),8.51 (1 H,brs). 

Synthesis Example 81-4: Synthesis of (2S)-2-((1 -methyl imidazol-2-yl methyl) aminomethyl) benzoylamino- 
5-(5,6,7,8-tetrahydro quinolyl-8-yl) aminovalerate 1-napthalenemethyleneamide [Compound No. 96] 

35 [0354] In 4 ml of methanol, 0.19 g of the compound obtained in Synthesis Example 81-3 was dissolved. Then, 4 ml 
of a 4 mol/l hydrochloric acid/dioxane solution was dropped therein at room temperature and the whole was stirred for 

2 hours without modification. The reaction solution was concentrated, and 0.20 g of a crude reaction product was 
obtained as a colorless oily product. This product and 0.05 g of 5,6,7, 8-tetrahydroquinoline were dissolved in 4 ml of 
methanol, and then 0.08 g of triethylamine was dropped therein at room temperature. Acetic acid was added to the 

to solution to adjust pH to about 4. Subsequently, 0.07 g of sodium cyanoborohydride was added to the solution and the 
whole was stirred overnight at room temperature. After that.thereaction solution was concentrated under reduced pres- 
sure. The residue was purified by means of silica gel column chromatography (9g, chloroform/methanol = 5/1) and 
was then treated with a 1 mol/l hydrochloric acid, consequently 0.07 g of hydrochloride of the above-mentioned com- 
pound was obtained as a white solid product. 

45 MS(FAB,Pos.):m/z=630[M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ) : 5=1 .73-1 .84 (3H,brs),1 .86-1 .91 (3H,brs), 1 .98 (1 H,brs), 2.29 (1 H,brs), 2.79 (2H,m), 2.95 
(1 H,brs), 3.08 (1 H,m), 3 .97 (3H,s), 4.41 (3H,brs), 4.53^.60 (3H,brs), 4.76 (2H,d), 7.37 (1 H,m ), 7.46 (2H,d), 7.54 (2H, 
m), 7.67 (1H,d), 7.74 (2H,d), 7.76 (2H,d), 7.84 (1H,m), 7.94 (1H,m), 8.00 (2H,m), 8.07 (1H,m), 8.46 (1H,m), 8.69-8.74 
(2H,m),9.14(1H,brs),10.73(1H,brs). 

50 

Synthesis Example 82: Production of N a -(4-((N-(1 -methylimidazol -2-ylmethyl) amino) methyl) naphthalene- 
1-carbonyl)-L-arginine (VS)-1'-(1-naphthy1) ethylamide [Compound No. 97] 

Synthesis Example 82-1: Synthesis of N a -(4-((N-Boc-N-(1 -methyl imidazol-2-yl methyl) amino) methyl) naphthalene- 
55 1-carbonyi amino)-N G - Pmc-L-arginine (1'SH -(1-naphthyl) ethylamide (Compound XXIX-15) 

[0355] In 7 ml of DMF, 0. 31 31 g of the compound obtained in Synthesis Example 48-1 was dissolved. Then, 0.056 
g of diethylamine was added to the solution and the whole was stirred for 1 .5 hours, followed by distilling the solvent 
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off. The residue was dissolved in 6 ml of DMF, and then 0.167 g of the compound obtained in Synthesis Example 74-3, 
0.0778 g of HOBt, and 0.110 g of WSCI hydrochloride were added to the solution and the whole was stirred for 19 
hours. Subsequently, water was added and the solvent was distilled off. Then, chloroform was added to the residue. 
The residue was washed with a saturated sodium bicarbonate aqueous solution and dried with anhydrous magnesium 
5 sulfate, followed by distilling the solvent off and purifying the reside through silica gel column chromatography (15 g, 
5% methanol/chloroform). Consequently, 0.3137 g of the above-mentioned compound was obtained as a white solid 
product. 

MS(FAB,Pos.):m/z=971[M+1] + 

1 H-NMR(500MHz,CDCI 3 ): 8=1.28 (6H,s), 1.38-1.70 (4H,m), 1.43 (9H,s), 1.60 (3H,d,J=7.1Hz), 1.78 (2H f t,J=6.8Hz), 
10 2.07 (3H,s), 2.49 (3H,s), 2.58 (2H,t,J=6.8Hz), 3.18-3.30 (2H,m), 3.54 and 3.68 (3H,s), 4.39 and 4.53 (2H,s), 4.74-4.84 
(1H,m), 4.96 (2H,s), 5.85 (1H,quint.,J=6.8Hz), 6.03 and 6.16 (1H,bs), 6.80 (1H,s), 6.83 (1H,s), 7.24 (1H,d,J=8.5Hz), 
7.39 (1H,t,J=7.8Hz), 7.44-7.55 (5H,m), 7.59 (1H,d,J=7.3Hz), 7.74 (1H, d,J=8.3Hz),7.83(1H,d t J=7.3Hz),8.01(2H,bs), 
8.23(1 H,d,J=6.1 Hz). 

15 Synthesis Example 82-2: Synthesis of N°44-((N-(1 -methyl imidazol -2-ylmethyl) amino) methyl) naphthalene- 
1-carbonyt)-L-arginine (VS)-r-(l-naphthyl) ethyiamide [Compound No. 97] ^ ~" 

[0356] In 3.2 ml of chloroform, 0.3099 g of the compound obtained in Synthesis Example 82-4 was dissolved. This 
solution was cooled with ice, and then 3.2 ml of TFA was added to the solution and the whole was stirred for 3.5 hours 

20 at room temperature, followed by distilling the solvent off. On completion of the reaction, 1 mol/l hydrochloric acid and 
chloroform were added to the solution and mixed together, and an aqueous phase was separated and washed with 
chloroform, followed by distilling the solvent off. The resulting residue was dissolved in 1 mol/l hydrochloric acid and 
the solvent was then distilled off. Furthermore, the resulting residue was reprecipitated from water-acetone. A precip- 
itate was collected by filtration and was then dried, consequently 0.2088 g of hydrochloride of the above-mentioned 

25 compound was obtained as a white solid product. 
MS(FAB,Pos.):m/z=[M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ): 8=1.50-1.62 (2H,m),1.56 (3H,d,J=7.1Hz), 1. 62-1.75 (1H,m), 1.76-1.84 (1H,m), 
3.08-3.15 (2H,m), 3.89 (3H,s), 4.55 -4.68 (3H,m), 4.80 (2H,s), 5.78 (1 H,quint.,J=7.1Hz), 7.49-7.73 (7H,m ), 7.78 (1H, 
d,J=7.3Hz), 7.84 (1H,d,J=8.3Hz), 7.96 (1H,d,J=7.8Hz), 8. 14 (1 H,d,J=8.3Hz), 8.26 (1H,d,J=8.3Hz), 8.30 (1H,d, 
30 J=8.3Hz), 8.70 (1 H,d,J=8.1Hz),8.79(1H,d,J=7.8Hz). 

Synthesis Example 83: Production of N a -(4-((imidazol-2-ylmethyl) amino) methyl) naphthalene-1-carbonyl)-L-arginine 
(1'S)-N-methyl-N-(1'-(1-naphthyl) ethyl) amide [Compound No. 981 

35 Synthesis Example 83-1: Synthesis of N°^Fmoc-N G -Pmc-L-arginine (1'S)-N-methyl-(r-(1-naphthyl) ethyl) amide 
(Compound XXVII-9) 

[0357] In 20 ml of DMF, 1.000 g of commercially available N^Fmoc-NG-Pmc-arginine was dissolved. Then, 0.224 g 
of HOBt was added to the solution and the whole was cooled with ice, and also 0.318 g of WSCI hydrochloride was 

40 added to the solution and the whole was stirred for 1 5 hours at room temperature. The reaction solution was concen- 
trated and then chloroform was added to the solution, followed by washing with a saturated sodium bicarbonate aqueous 
solution. A water layer was extracted with chloroform and an organic layer was dried with magnesium sulfate. After 
that, the solvent was distilled off and the residue was then purified by means of silica gel column chromatography (40 
g, 2% methanol/chloroform), consequently 0.5749g of the above-mentioned compound was obtained as a light-yellow 

45 viscous product. 

MS(FAB,Pos.):m/z=830[M+1] + 

1 H-NMR(500MHz,CDCI 3 ):8=1 .26(3H,s),1 .27(3H,s),1 .38-1 .60(4H,m),1 .62(3H,d,J=7.1 Hz),1 .77(2H,t,J=7.1 Hz),2.04 
(3H,s),2.45(3H,s),2. 49(6H,s),2.56 (2H,t,J=7.1 Hz),2.95-3.05(1 H,m),3.1 6-3.26(1 H,m),4 .21 (1 H,t, J=7.1 Hz),4.37(1 H,dd, 
J=1 0.5,7.1 Hz),4.43(1 H,dd,J=1 0.5, 7.1 Hz),4.57(1 H,t, J=8.3Hz),5.87(2H,bs),6.09(1 H,d,J=8.3Hz),6.52 (1 H,q, J=6.6Hz), 
50 7.31 (1 H,t,J=7.1 Hz),7.33(1 H,t,J=7.1 Hz),7.38-7.5 1 (6H,m),7.54(1 H,d,J=7.1 Hz),7.60(2H,t, J=6.8Hz),7.76-7.90(5H,m) 

Synthesis Example 83-2: Synthesis of N<*-(4-((N-Boc-N-(imidazol -2-ylmethyl) aminomethyl) naphthalene-1-carbonyl) 
-N G -Pmc-L-arginine (1'S)-N-methyl-(1'-(1-naphthyl) ethyl) amide (Compound XXIX-16) 

55 [0358] In 5 mi of DMF, 0.2356 g of the compound obtained in Synthesis Example 83-1 was dissolved. Then, 0.042 
g of diethylamine was added to the solution and the whole was stirred for 1.5 hours, followed by distilling the solvent 
off. The residue was dissolved in 5 ml of DMF, and then 0.108 g of the compound obtained in Synthesis Example 17-4, 
0.0581 g of HOBt, and 0.164 g of WSCI hydrochloride were added to the solution and the whole was stirred for 6 days. 
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Subsequently, water was added to the reaction solution and the solvent was distilled off. Subsequently, chloroform was 
added to the residue, and then the residue was washed with a saturated sodium bicarbonate aqueous solution and a 
1 mol/l hydrochloric acid solution, and was then dried with anhydrous magnesium sulfate, followed by distilling the 
solvent off and purifying the residue through silica gel column chromatography (20 g, 5% methanol/chloroform). Con- 
5 sequently, 0.1814 g of the above-mentioned compound was obtained as a light-yellow viscous liquid product. 
MS(FAB,Pos.):m/z=971[M+1] + 

- i H-NMR(500MHz,CDCI 3 ):S=1 .27 and 1 .28 (9H,s), 1 .40-1 .60(4H,m),1 .50 (9H,s),1 .67(3H,d,J=6.8Hz),1 .76(2H,t, 
J=6.6Hz),2.04(3H,s),2.50 (6H,s),2.56(3H,s),2.57(2H,t,J=6.7Hz),3.04-3.26(1H l m),3.34-3.42 (1H,m),4.36(2H,s),4.96 
(2H,s),5.14(1H,t,J=6.1Hz),6.07 and 6.31 (2H,bs),6.54(1H t q,J=7.1H2),6.96(2H,s),7.33(2H,d,J=6.6Hz),7.43 -7.60(6H, 
10 m)J.68(2H,d,J=7.3Hz),7.83(2H,d,J=8.3Hz),7.85(2H,d,J =8.1Hz) I 7.88(2H,d l J=7.8Hz) l 8.04(2H,d,J=7.3Hz),8.35(2H,d, 
J=8.3 Hz). 

Synthesis Example 83-3: Synthesis of N a -(4-((im id azol-2-yl methyl) amino) methyl) naphthalene-1 -carbonyl) L-arginine 
(rSVN-methyl-N-d'-d-naphthyl) ethyl) amide [Compound 98] 

15 

[0359] In 1.8 ml of chloroform, 0.1814 g of the compound obtained in Synthesis Example 83-1 was dissolved. Then, 
1 .8 ml of TFA was added to the solution and the whole was stirred for 5 hours at room temperature, followed by distilling 
the solvent off. Then, 1 mol/l hydrochloric acid and chloroform were added to the residue. A water layer was separated 
and washed with chloroform, followed by distilling the solvent off. The residue was passed through silica gel column 

20 chromatography (2 g, chloroform/methanol/32% AcOH = 7/3/0.5) and dissolved in 2 ml of 1 mol/l hydrochloric acid, 
followed by distilling the solvent off. Subsequently, it was dissolved in water and then acetone was added. The resulting 
oily product was precipitated by a centrifugal separator and then a supernatant was removed. The remaining solvent 
was distilled off and the residue was dissolved in a small amount of methanol again, followed by the addition of ethyl 
acetate to precipitate a solid material. Subsequently, the solvent was distilled off, consequently 0.0566 g of hydrochlo- 

25 ride of the above-mentioned compound was obtained as a white solid product. 
MS(FAB,Pos.):m/z=605[M+1] + 

iH-NMR(500MHz,DMSO-d 6 ) : 5=1.50-1.76 (4H,m), 1.61 (3H,d,J=7.1 Hz), 2. 61 (3H,s), 3.00-3.15 (2H,m), 4.65 (2H,s), 
4.82^.92 (1H,m), 4.85 (2H,s ), 6.41 (1H,q,J=6.8Hz), 7.50-7.62 (4H,m), 7.64-7.75 (9H,m), 7.83 (1H, d,J=7.3Hz), 7.91 
(1H,d,J=8.1Hz), 7.94 (1H,d,J=8.3Hz), 7.98 (1H,d,J= 7.8Hz), 8.30 (1H,dd,J=7.1,1 .2Hz), 8.33 (1 H,d,J=7.6Hz), 9.01 (1H f 
30 d,J =7.3Hz). 

Synthesis Example 84: Production of N a -(4-(N-2-picolylamino methyl) naphthoyl)-L-arginine (VSVI'-CI-naphthyl) 
ethylamide [Compound No. 99] 

35 Synthesis Example 84-1: Synthesis of N ct -(4-((N-Boc-N-2-picolyl amino) methyl) naphthoyl)-N G -Pmc-L-arginine (YS)- 
1-(1-naphthyl) ethylamide (Compound XX1X-17) 

[0360] In 4 ml of DMF, 0.200 g of the compound obtained in Synthesis Example 48-1 was dissolved. Then, 0.054 g 
of diethyiamine was added to the solution and the whole was stirred for 2 hours, and then the solvent was distilled off, 

40 and a viscous liquid product was obtained. In the viscous product, 0.0962 g of the compound obtained in Synthesis 
Example 43-2 and 0.0497 g of HOBt were added. Subsequently, the viscous product was dissolved in 5 ml of DMF, 
and 0.071 g of WSCI hydrochloride was then added to the solution and the whole was stirred for 16 hours. Water was 
added to the reaction solution and the mixture solution was concentrated, followed by the addition of chloroform. It 
was subjected to a solid-phase extraction column: Chem-Elut (CE1003) permeated with a saturated sodium bicarbo- 

45 nate aqueous solution, and then the solvent was distilled off. The resulting mixture was purified by means of silica gel 
column chromatography (20 g, 4% methanol/chloroform), consequently 0.1504g of the above-mentioned compound 
was obtained as a white frothy material. 
MS(FAB,Pos.):m/z=968[M+1] + 

iH-NMR(500MHz,CDCI 3 ):5=1 .29 (6H,s),1 .44 and 1 .48(9H,s),1 .40-1 .70 (4H,m),1 .59(3H,d,J=5.4Hz),1 .78(2H,t, 
50 J=6.6Hz),2.08(3H,s),2.50 (3H,s),2.51 (3H,s),2.58(3H,t, J=6.3Hz),3.20-3.30(2H,m),4.38 and 4.53(2H,s),4.78-4.86(1 H, 
m)4.99 and 5.03(2H,s), 5.80-5.88(1 H,m), 5.92-6.00 and 6.10-6.22(2H,bs),7.05-7.20(3H,m),7.34-7.60(8H,m), 7.73(1 H, 
d,J=8.3Hz),7.83(1H,d,J=7.8Hz),7.94-8.06(2H,m),8.18-8. 30 (2H,m), 8.49 (1H,s). 

Synthesis Example 84-2: Synthesis of N a -(4-(N-2-picolylamino methyl) naphthoyl)-L-arginine (1'S)-V-(1-naphthyl) 
55 ethylamide [Compound No. 99] 

[0361] In 1.5 ml of chloroform, 0.1448 g of the compound obtained in Synthesis Example 84-1 was dissolved. The 
solution was cooled with ice, and 1 .44 ml of TFA was then added to the solution and the whole was stirred for 4 hours 
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at room temperature, followed by distilling the solvent off. It was dissolved in methanol and was then neutralized with 
ion exchange resin (Amberlite, IRA-410), followed by filtrating and distilling the solvent off. Then, 1 mol/l hydrochloric 
acid was added and the solvent was distilled off. A mixture, which was obtained by drying under vacuum after azeo- 
tropically distilling with methanol and dehydrating, was purified by means of silica gel column chromatography (3 g 
5 chloroform/methanol/water = 7/3/0.5). Subsequently, 1 mol/l hydrochloric acid was added to the resulting solid material 
and then the solvent was distilled off, followed by azeotropically distilling with methanol. After that, it was dissolved in 
methanol and reprecipitated with acetone, followed by distilling the solvent off. Consequently, 0.0981 g of hydrochloride 
of the above-mentioned compound was obtained as a white solid product. 
MS(FAB,Pos.):m/z=602[M+1]+ 

10 1 H-NMR(500MHz,DMSO-d 6 ):5=1 .50-1 .64(2H,m),1 .56(3H,d,J=6.8Hz), 1 .64-1 .76(2H,m),1 .80-1 .90(2H,m),3.08-3.20 
(2H,m),4.60-4.68(1 H,m) ,4.77(2H,s),5.778(1 H,quint.,J=7.1 Hz),7.20-7.40(2H,bs),7.48-7.72(9H,m),7.81 (1 H,d, 
J=7.3Hz),7.84(1 H,d,J=8.3Hz),7.90-8.00(3H,m ),8.1 5(1 H,d,J=8.1 Hz),8.26(1 H,d,J=8.5Hz);8.29(1 H,d,J=8.3Hz),8.71 
(1 H,d,J=4.2Hz),8.73(1 H,d,J=8.1 Hz),8.86(1 H,d,J=7.6Hz),9.91 (2H,bs). 

15 Synthesis Example 85: Production of N c H4-(N-2-picolylamino methyl) naphthalene-1-carbonyl)-L-arginine-D- 
3-(1 -naphthyl) alaninemethylester [Compound No. 100] 

Synthesis Example 85-1: Synthesis of D-3-(1-naphthyl) alanine methylester 

20 [0362] 1 ml of methanol was cooled to-10°C, and 0.091 g of thionyl chloride was gradually added while stirring it. 
After 1 0 minutes, 0.04569 g of commercially available D-3-(1-naphthyl)alanine was added to the solution and the whole 
was stirred for 21 hours at room temperature, followed by concentrating it under reduced pressure. Then, 12 ml of 
methanol was added and the solvent was distilled off,these procedureswererepeated twice. The resulting mixture was 
distributed into a saturated sodiumbicarbonate aqueous solution and chloroform, followed by liquidly separating the 

25 mixture. A water layer was extracted with chloroform. An organic layer was dried with anhydrous sodium sulfate and 
then the solvent was distilled off, consequently 40.3 mg of the above-mentioned compound was obtained as a colorless 
liquid. 

MS(FAB,Pos.) :m/z=230[M+1] + 

1 H-NMR(500MHz,CDCI 3 ):5=3.14(1H,dd,J=13.9,8.8Hz),3.69(1H,dd,J=1 3.9,4.9Hz),3.91(1H,dd,J=8.8,4.9Hz),7.35(1H, 
30 d,6.1Hz),7.42(1H,d d,7.1,1.0Hz),7.48-7.57(2H,m),7.78(1 H,d,8.3Hz),7.87(1H,dd,J=8. 1,1.2Hz), 8.09 (1H,d,J=8.5Hz). 

Synthesis Example 85-2: Synthesis of N^Fmoc-NQ-Pmc-L-arginine -D-3-(1 -naphthyl) alanine methylester (Compound 
XXVII-10) 

35 [0363] In 2 ml of DMF, 0.1258 g of commercially available N a -Fmoc-N G -Pmc-arginine was dissolved. Then, a reaction 
solution, which was prepared by dissolving 0.0233 g of HOBt, 0.0473 g of WSCI hydrochloride, and 0.0377 g of the 
compound obtained in Synthesis Example 85-1 in 2 ml of DMF, was added to the solution and the whole was stirred 
for 3 days. Water was added to the reaction solution and then the solvent was distilled off. The residue was dissolved 
in chloroform and washed sequentially with a 1 mol/l hydrochloric acid and a saturated sodium bicarbonate aqueous 

40 solution, followed by drying with anhydrous sodium sulfate. The crude product obtained by distilling the solvent off was 
purified by means of silica gel column chromatography (7 g, 5% methanol/chloroform),consequently 0.1497 g of the 
above-mentioned compound was obtained as a white solid product. 
MS(FAB,Pos.) :m/z=874[M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ) : 5=1.25(3H,s), 1.26(3H,s), 1.28-1.46(3H,m) ,1.54-1.66(1 H,m),1.73(2H,t,6.8Hz),2.08 
45 (3H,s),2.56(3H,s),2.57 (2H,t,6.8Hz),2.59(3H,s),3.02-3.22(2H,m),3.41 (1 H,dd, J=14.2,8.8H z),3.63(3H,s),3.666(1 H,dd , 
J=14.2,5.6Hz),4.09(1 H,t,J=7.1 Hz),4. 14-4.20(1 H,m),4.24-4.33(2H,m),4,90-4.96(1 H,m),5.75(1 H,d,J=7.3 Hz),6.01 (1 H, 
bs),7.20-7.30(4H,m),7.36(2H,t,J=7.6Hz),7.44-7.53 (4H,m),7.67-7.69(1H,m),7.73(2H,d,J=7.6Hz),7.80(1 H,d,J=7.8Hz), 
8 .052(1 H,d,J=8.5Hz). 

50 Synthesis Example 85-3: Synthesis of N a -(4-((N-Boc-N-2-picolyl amino) methyl) naphthalene- 1-carbonyl)-N G -Pmc-L- 
arginine-D-3-(1 -naphthyl) alanine methylester (Compound XXIX-18) 

[0364] In 5 ml of DMF, 0.142 g of the compound obtained in Synthesis Example 85-2 was dissolved. Then, 0.036 g 
of diethyiamine was added to the solution and the whole was stirred for 1.5 hours and the solvent was then distilled 
55 off. Subsequently, 0.0701 g of the compound obtained in Synthesis Example 43-2 and 0.0329 g of HOBt were added 
to the resulting residue, and then the residue was dissolved in 5 ml of DMF, followed by adding 0.0467 g of WSCI and 
stirring for 38 hours. Water was added to the reaction solution and the mixture solution was concentrated, and then it 
was dissolved in chloroform andwashedwith a saturated sodiumbicarbonate aqueous solution, followed by drying with 
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anhydrous magnesium sulfate. The solvent was distilled off and the residue was purified by means of silica gel column 
chromatography (10 g, 4% methanol/chloroform), consequently 0.1612 g of the above-mentioned compound was ob- 
tained as a white solid product. 
" MS(FAB,Pos.):m/z=1026[M+ir 

5 iH-NMR(500MHz,CDCI 3 ) : 5=1.28 (6H,s), 1.38-1.56 (3H,m) f 1. 43 and 1.47 (9H,s), 1.64-1.76 (1H,m), 1.77 (2H,t, 
J=6.8Hz), 2.08 (3H,s), 2.50-2.6 2(8H,m),3.04-3.22(2H,m),3.40(1H f dd,J=13.9,9.3Hz) t 3.64-3.72(1H f m),3.65(3H f s), 

' * 4.37 and 4.51 (2H,s),4.73(1H,dd,J=1 3.7,8.3Hz), 4.94-5.04(3H f m),6.08(2H I bs),6.94.7.02(1H,m),7.05-7.15(2H,m) f 7 . 
20-7.36(6H,m),7.42-7.62(7H,m),7.69(1H,d,J=8.10Hz),7.80(1H t d,J =.1Hz),8.06(1H,d,J=8.5Hz),8.20(1H,d,J=7.6Hz), 
8.48(1 H,bs). 

10 

Synthesis Example 85-4: Synthesis of N a -(4-(N-2-picolyiamino methyl) naphthalene- 1-carbonyl)-L-arginine-D- 
3-(1-naphthyl) alanine methylester [Compound No. 100] 

[0365] In 0.4 ml of chloroform, 0.04066 g of the compound obtained in Synthesis Example 85-3 was dissolved. Then, 
15 0.20 ml of trifluoroacetic acid was added to the solution and the whole was stirred for 8 hours, followed by distilling the 
solvent off. It was azeotropically distilled with methanol twice and then purified by means of silica gel column chroma- 
tography (3 g, chloroform/methanol/water = 7/3/0.5). Subsequently, it was treated with a hydrochloric acid/methanol 
solution and the solvent was then distilled off, consequently 0.0307 g of hydrochloride of the above-mentioned com- 
pound was obtained as a white solid product. 
20 MS(FAB,Pos.):m/z=660[M+1] + 

iH-NMR(500MHz,DMSO-d 6 ): 6=1.33-1.41 (2H,m), 1.45-1.53 (1H,m), 1.60-1.67 (1H,m), 3.02-3.09 (2H,m), 3.35 (1H, 
dd,J=14.2,10Hz), 3.66-3.70 (1H,m), 3.67 (3H,s), 4.47 (2H,s), 4.56 (1H,dd,J=8.3,5.9Hz), 4.67-4.72 (1H,m), 4.77 (2H, 
s), 7.40 (1H,dd,J=8.3,7.1Hz), 7.46-7.49 (2H,m), 7.5 2-7.71 (7H,m), 7.77 (1H,d,J=7.3Hz), 7.82 (1H,d,J=8.3Hz), 8.12 
(1H,d, J=8.3Hz), 8.22 (1 H,dd,J=8.3,1Hz), 8.29 (1H,d,J=8.5Hz), 8.66 (1H,d,J =8.1Hz), 8.70 (1H,d,J=4.9Hz), 8.80 (1H, 
25 d,J=8.1Hz), 9.75 (2H,bs). 

Synthesis Example 86: Production of N a -(4-(N-2-picolylamino methyl) naphthalene-1-carbonyl)-L-arqinine-D- 
3-(1-naphthyl) alanine [Compound No. 101] 

30 [0366] 0.0727 g of the compound obtained in Synthesis Example 85-3 was suspended in 0.5 ml of methanol and 1 
ml of THF, followed by adding 0.08 ml of a 1 mol/l sodium hydrate aqueous solution and stirring the whole for 1 hour 
at room temperature. After distilling the solvent off, the mixture was dissolved in methanol and was then treated with 
Amberiite CG-50. The solvent was distilled off, and then it was dissolved in 0.7 ml of chloroform. Then, 0.7 ml of 
trifluoroacetic acid was added to the solution and the whole was stirred for 10 hours, followed by distilling the solvent 

35 off. It was washed with dichloromethane twice after adding 1 mol/l hydrochloric acid, and then the solvent in a water 
layer was distilled off, followed by treatment with Amberiite CG-50. After distilling the solvent off, it was purified by 
means of silica gel column chromatography (500 mg, chloroform/methanol/water = 7/3/0.5), consequently 0.0507 g of 
the above-mentioned compound was obtained as a light-yellow solid product. 
MS(FAB,Pos.):m/z=646[M+1] + 

40 iH-NMR(500MHz,DMSO-d 6 ) : 6=1.32-1.42 (2H,m), 1.43-1.49 (1H,m),1.59-1.65 (1H,m), 3.00-3.11 (2H,m), 3.29 (1H, 
dd,J=14.2,1 0.3Hz). 3.67-3.7 2 (1H,m), 4.465 (2H,s), 4.56^.67 (2H,m), 4.77 (2H,s), 7.40 (1H,dd,J=8. 1,6.8Hz), 
7.46-7.55 (3H,m), 7.58-7.64 (4H,m), 7.68 (1H,ddd,J=8.3,6 . 8,1.2Hz), 7.75-7.82 (3H,m), 7.90-7.95 (2H,m), 8.16 (1H, 
d,J=8.3Hz), 8.22 (1H,dd,J=8.5,1.0Hz), 8.28 (1H,d,J=8.5Hz), 8.63 (1H,d,J=8.3Hz) ,8.67(1H,d,J=8.5Hz),8.70(1 H,d, 
J=4.9Hz),9.85(2H,bs). 

45 

Synthesis Example 87: Production of (2S)-2-(8-2-picoly1amino methylquinoline-5-carbonyl) amino- 
5-(5,6,7,8-tetrahydro quinolin-8-yt) aminovalerate (1'S)-1'-(1-naphthyl) ethylamide [Compound No. 102] 

Synthesis Example 87-1: Synthesis of 5-iodine-8-methylquinoline (Compound 11-1) 

50 

[0367] In 50 ml of concentrated sulfuric acid, 5 . 002 g of commercially available 8-methylquinoline and 5.446 g of 
silver sulfate were dissolved. Then, 6 ml of water was added to the solution and the whole was heated at 80°C. In this 
mixture, 9.753 g of iodine was added in several times and the whole was stirred for 5 hours. Then, 0.5446 g of silver 
sulfate was added and the whole was stirred for 0.5 hours. Subsequently, 0.9753 g of iodine was added and the whole 
55 was stirred for 1 hour. The reaction solution was cooled to roomtemperature and then diluted with water, followedby 
removing an excess amount of iodine with sodium sulfite. A solid material was separated by filtration through a glass 
filter and adjusted to strong alkalinity with a sodium hydroxide aqueous solution. The solid material thus generated 
was removed by a glass filter, and then a water layer was extracted with chloroform. After drying with anhydrous 
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magnesium sulfate, the solvent was distilled off. The residue was purified bymeans of silica gel column chromatography 
(210 g, 30% chloroform/35% benzene/35% hexane), consequently 8.2066 g of the above-mentioned compound was 
obtained as a light-yellow solid product. 
MS(FAB,Pos.):m/z=270[M+1] + 

5 1 H-NMR(500MHz,CDCI 3 ) : 5=2.78 (3H,s), 7.30 (1H,d,J=7.6Hz), 7.48 (1H,d d,J=8.5,4.2Hz), 8.01 (1H,d,J=7.6Hz), 8.38 
(1H,dd,J=8.5,1.7Hz), 8.9 1 (1H f dd,J=4.2,1.7Hz) 

Synthesis Example 87-2: Synthesis of 8-methylquinoline-5-carboxlic acid (Compound M-2) 

w [0368] Under nitrogen atmosphere, 4 g of the compound obtained in Synthesis Example 87-1 was dissolved in 100 
ml of diethylether and the whole was cooled to -55°C. In this solution, 2 1 . 1 6 ml of an n-butyllithium/1 5% hexane solution 
was dropped at -50°C or less and the whole was stirred for 20 minutes. It was heated to room temperature, and then 
water was added and a low polarity material was extracted with chloroform. Then, 1 mol/l hydrochloric acid was added 
to a water layer, causing acidic precipitation. Subsequently, a solid material was collected by filtration and washed with 

15 dilute hydrochloric acid, followed by drying under vacuum. Consequently, 1 .8869 g of the above-mentioned compound 
was obtained as a white solid product. 
MS(FAB,Pos.) :m/z=188[M+1] + 

1 H-NMR(500MHz,CDCI 3 ) :8=2.78(3H,d,J=0.6Hz),7.66(1 H,dd, J=8.7,4Hz ),7.71 (1 H,dd,J=7.5,0.6Hz),8.1 8(1 H,d, 
7.5Hz),8.99(1 H,dd,J=4.1 ,1 .8Hz),9.34(1 H,dd,J=8.7,1 .8Hz),1 3.24(1 H,bs). 

20 

Synthesis Example 87-3: Synthesis of methyl 8-methylquinoline-5-carbonate (Compound IH-3) 

[0369] 1 g of the compound obtained in Synthesis Example 87-2 was dissolved in 25 ml of methanol and stirred for 
15 hours while using hydrochloric acid gas, and then the solvent was distilled off. The resulting residue was dissolved 

25 j n water and then a 1 mol/l sodium hydroxide aqueous solution was added to obtain a precipitated material. The pre- 
cipitated materials were collected by filtration, and furthermore a filtrate was extracted with chloroform and dried with 
anhydrous sodium sulfate, followed by distilling the solvent off to thereby obtain the solid materials. Those solid ma- 
terials were collected and purified together by means of silica gel column chromatography (20 g, chloroform), and 
0.7337 g of the above-mentioned compound was obtained as a white solid product. 

30 MS(FAB,Pos.):m/z=202[M+1] + 

1 H-NMR(500MHz,CDCI 3 ): 6=2.87 (3H,s), 3.99 (3H,s), 7.52 (1H,dd,J=8.8, 3.9Hz), 7.60 (1H,d,J=7.6Hz), 8.20 (1H,d, 
J=7.6Hz), 8.98 (1H,dd,J=3.9 , 1.7Hz), 9.39 (1 H,dd,J=8.8,1.7Hz). 

Synthesis Example 87-4: Synthesis of methyl 8-(N-Boc-N-2-picolyl amino) methylquinoline-5-carbonate (Compound 
35 VI-11) 

[0370] In 1 5 ml of carbon tetrachloride, 0.726 g of the compound obtained in Synthesis Example 87-3 was dissolved. 
0.676 g of N-bromosuccinimide and 0.059 g of azobisisobutyronitrile were added thereto and the whole was stirred for 
3 hours at 70°C. After terminating the reaction, a solidproduct in the solution was removed by filtration and washed 

40 with a 1 mol/l sodium hydroxide solution and a saturated salt solution. After drying with anhydrous sodium sulfate, the 
solvent was distilled off. It was dissolved in 10 ml of DMF, and then 1.173 g of 2-picolylamine and 0. 51 g of potassium 
carbonate were added to the solution and the whole was stirred for 17 hours at room temperature. On completion of 
the reaction, the solvent was distilled off and the residue was then dissolved in chloroform, followed by washing with 
water and drying with anhydrous magnesium sulfate. The solvent was distilled off. Subsequently, the residue was 

45 dissolved in 10 ml of DMF, and then 1.098 g of triethylamine and 2.49 ml of di-t-butyldicarbonate were added to the 
solution and the whole was stirred for 1 hour at room temperature. On completion of the reaction, the solvent was 
distilled off, and the residue was then dissolved in chloroform and washed with a saturated sodium bicarbonate aqueous 
solution. After drying with anhydrous magnesium sulfate, the solvent was distilled off and the residue was purified by 
means of silica gel column chromatography (60 g, ethyl acetate/hexane = 2/3), consequently 0.7372 g of the above- 

50 mentioned compound was obtained as a light-red solid product. 
MS(FAB,Pos.):m/z=408[M+1] + 

1 H-NMR (500MHz,CDCI 3 ) : 5 =1 .40 and 1 .43 (9H,2s), 4.00 and 4.01 (3H,2s), 4.70 and 4.77 (2H,s), 5.22 and 5.31 (2H, 
2s), 7.15 (1H,t,J=6.1Hz), 7.24 and 7.36 (1H,d,J=7.8Hz), 7.47-7.54 (2H,m), 7.60 and 7.73 (1H,d,J= 7.6Hz),7.65 and 
7.66 (1H,t,J=7.6Hz),8.29 and 8.50 (1 H,d,J=4.2Hz), 8.88(1 H, d, J=3.9Hz), 9.35 and 9.38(1 H, d, J=8.5Hz). 
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Synthesis Example 87-5: Synthesis of 8-(N-Boc-N-2-picolylamino methyl) quinoline-5-carboxylic acid (Compound VII- 
15) 

* [0371] In 7 ml of THF and 7 ml of methanol, 0.7308 g of the compound obtained in Synthesis Example 87-5 were 
5 dissolved, and 7 ml of a 1 mol/l sodium hydroxide aqueous solution was added to the solution and the whole was stirred 
for 19 hours at room temperature. On completion of the reaction, the solvent was distilled off. The residue was dissolved 
in distilled water and precipitated with acidity of hydrochloric acid. Then, a solid product was collected by filtration and 
dried under reduced pressure, consequently 0.619 g of the above-mentioned compound was obtained as a light-pink 
solid product. 
10 MS(FAB,Pos.):m/z=394[M+1] + 

1 H-NMR(500MHz,CDCI 3 ):S=1.43 and 1.53 (9H,2s),4.80 and 4.91 (2H,s), 5.14 and 5.25(2H,2s),7.22-7.36(2H,m),7.47 
and 7.49 (1H,d,J=6.3Hz), 7.56 and 7.61(1H,d,J=7.8Hz),7.83 and 7.85(1 H,t,J=7.8Hz),8.06 and 8.08 (1H,d,J=7.6Hz), 
8.58 (1H,d,J=4.6Hz), 8.67 (1H,d,J=3.9Hz), 9.02 and 9.10 (1H,d,J=8.1Hz). 

15 Synthesis Example 87-6: Synthesis of N a (8-(N-Boc-N-2-picolylamino methyl) quinoline-5-carbonyl)-N-Boc-L-omithine 
(VS)-r-(l-naphthyl) ethylamide (Compound XI-17) 

[0372] The compound obtained in Synthesis Example 68-1 was dissolved in 10 ml of DMF, and then 1 ml of diethyl- 
amine was added to the solution and the whole was stirred for 3.5 hours at room temperature. On completion of the 

20 reaction, the solvent was distilled off. The residue was dissolved in 10 ml of DMF, and then 0.237 g of WSCI hydro- 
chloride, 0.166 g of HOBt, and 0.356 g of the compound obtained in Synthesis Example 87-5 were added to the solution 
and the whole was stirred for 19 hours at room temperature. On completion of the reaction, the solvent was distilled 
off, and then it was dissolved in chloroform and washed with a saturated sodium bicarbonate aqueous solution and a 
saturated salt solution, followed by drying with anhydrous magnesium sulfate. The solvent was distilled off and the 

25 residue was then purified by means of silica gel column chromatography (45 g, chloroform/methanol = 30/1), conse- 
quently 0.660 g of the above-mentioned compound was obtained as a light-pink solid product. 
MS(FAB,Pos.):m/z=761[M+1] + 

Synthesis Example 87-7: Synthesis of (2S)-2-(8-2-picoly1amino methylquinoline-5-carbonyl) amino- 
30 5-(5,6,7,8-tetrahydro quinolin-8-yl) aminovalerate (VS)-r-(1-naphthyl) ethylamide [Compound No.102] 

[0373] In 13 ml of methanol, 0.651 g of the compound obtained in Synthesis Example 87-6 was dissolved. Then, 13 
ml of 4 mol/l hydrochloric acid/dioxane was added to the solution and the whole was stirred for 2 hours at room tem- 
perature. On completion of the reaction, the solvent was distilled off. After dissolving the mixture in methanol again, it 

35 was neutralized using Amberlite IRA-410. The solvent was distilled off and the residue was dissolved in methanol, and 
then 0.151 g of 5,6,7,8-tetrahydroquinolin-8-one, 0.108 g of sodium cyanoborohydride, and 10 drops of acetic acid 
were added to the solution and the whole was stirred for 16 hours at room temperature. On completion of the reaction, 
the solvent was distilled off and the residue was purified bymeans of silica gel column chromatography (chloroform/ 
methanol/water = 7/3/0.5), followed by treatment with hydrochloric acid. Consequently, 0.1512 g of the above-men- 

40 tioned compound was obtained as a light-yellow solid product. 
MS(FAB,Pos.):m/z=692[M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ) : 5=1.55(3H,d,J=7.1Hz), 1 .64-2.05(7H,m),2. 28-2.36(1 H,m),2.76-2.84(2H,m),2.90-3.04 
(1 H,m),4.36-4.50(1 H,m) ,4.43(2H,s),4.60-4.70(1 H,m),4.86(2H,s),5.77(1 H.quint, J=7.1 Hz) ,7.37-7.40(1 H,m),7.46-7.63 
(6H,m),7.68-7.73(2H,m),7.92-7.97(2H ,m), 8.03 (1H,d,J=7.6Hz), 8.14 (1H,d,J=8.5Hz), 8.47 (1H,d,J=4.4Hz), 8.66 (1H, 
45 d,J=4.9Hz), 8.77 (1H,dt,J=8.5,1.5Hz), 8.89-8.94 (2H,m), 9. 04 (1H,dd,J=4.2,1 .5Hz). 

Synthesis Example 88: Production of N°-(4- ((imidazol-2-ylmethyl) amino) methyl) naphthalene-1 -carbonyl)-L-arginine 
N-methyl-1-naphthylmethylamide [Compound No. 103] 

so Synthesis Example 88-1: Synthesis of N^Fmoc-NQ-Pmc-L-arginine N -methyl- 1-naphthyl methyl amide (Compound 
XXVII-11) 

[0374] In 20 ml of DMF, 1.0 g of commercially available N a -Fmoc-N G -Pmc-arginine was dissolved and 0.43 g of 
WSCI hydrochloride, 0.31 g of HOBt, and 0.34 g of N-methyl-1-naphthylmethylamine were stirred for 1 day at room 
55 temperature. On completion of the reaction, the solvent was distilled off and then 1 mol/l hydrochloric acid was added 
to the residue, followed by separating an insoluble fractionby filtration using a glass filter. Furthermore, the resulting 
solid product was washed with a 1 mol/l sodium hydroxide aqueous solution and water in order, consequently 1.03 g 
of the target product was obtained as a white solid product. 
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MS(FAB,Pos.):m/z=816[M+1] + 

iH-NMR(500MHz,CDCI 3 ): 5=1.22 and 1 .23(2s,6H),1.41-1.79(6H,m), 2.00 and 2.01(2s,3H),2.45 and 2.46(2s,6H), 
2.50-2.60(2H,m), 2.95-3.10(4H,m),3.32(3H,s),4.03-20(3H,m), 7.24-8.06(1 5H,m). 

5 Synthesis Example 88-2: Synthesis of N°K4-((N-Boc-N-(imidazol -2-ylmethyl) aminomethyl) naphthalene-1 -carbonyl) 
-N G - Pmc-L-arginine N-methyi-1-naphthylmethylamide (Compound XXIX-19) 

[0375] In 8.5 ml of DMF, 428 mg of the compound obtained in Synthesis Example 88-1 was dissolved and then 0.85 
ml of diethytamine was added. After the reaction was continued for 1 hour, the reaction solution was concentrated. 

10 Then, the resulting residue was dissolved in 6.2 ml of DMF, and 200 mg of the compound obtained in Synthesis Example 
17-4, 151 mg of WSCI, and 96 mg of DMAP were added. After the reaction was continued for 15.5 hours at room 
temperature, the reaction solution was concentrated and 1 mol/l hydrochloric acid was added, followed by extracting 
with chloroform. An organic layer was washed with a saturated salt solution and was then dried with anhydrous sodium 
sulfate and concentrated. The residue thus obtained was purified by means of silica gel column chromatography (15 

15 g t chloroform/methanol = 1 0/1 ), consequently 530 mg of the above-mentioned compound was obtained as a colorless 
viscous liquid product. 
MS(FAB,Pos.) :m/z=957[M+1] + 

Synthesis Example 88-3: Synthesis of N a -(4-((imidazol-2-ylmethyl) amino) methyl) naphthalene-1 -carbonyl) L-arginine 
20 N-methyl-t-naphthylmethyiamide [Compound No. 103] 

[0376] In 5.3 ml of chloroform, 530 mg of the compound obtained in Synthesis Example 88-2 was dissolved. Then, 
5.3 ml of trifluoroacetic acid was added to the solution, followedby reaction for 15. 5 hours. After that, the reaction 
solution was concentrated and azeotropically distilled with chloroform. The resulting residue was purified by means of 
25 silica gel column chromatography (15g, chloroform/methanol/water=7/3/0.5), followed by treatment with hydrochloric 
acid. Consequently, 1 08 mg of the above-mentioned compound was obtained as hydrochloride of a white solid product. 
MS(FAB,Pos.):m/z=687[M+1] + 

iH-NMR(500MHz,DMSO-d 6 ) : 8=1.50-1.90 (4H,m), 3.14(3H,s), 3.10-3.25 (2H,m), 4.94-5.50 (6H,m), 7.20-8.20 (16H, 
m), 8.29-8.33 (1H,m), 8.92-9 .00 (1H,m). 

30 

Synthesis Example 89: Production of (2S)-2-(4-(2-pyridyl) aminomethylnaphthalene-1 -carbonyl) anmino- 
5-(5,6,7,8-tetra hydroquinolin-8-yl) aminovalerate-1-naphthylmethylamide [Compound No. 104] 

Synthesis Example 89-1: Synthesis of 4-(2-pyridyl) aminomethyl naphthalene-1 -carboxylic acid (Compound Vll-16) 

35 

[0377] In 33 ml of DMF, 1.6728 g of the compound obtained in Synthesis Example 17-2 was dissolved. Then, 1.66 
g of potassium carbonate and 0.68 g of 2-aminopyridine were added to the solution and the whole was stirred for 15 
hours at room temperature. On completion of the reaction, the solvent was distilled off and then it was dissolved in 
chloroform. After washing with a 1 mol/l hydrochloric acid and a saturated salt solution, an organic layer was dried with 

40 anhydrous sodium sulfate and the solvent was distilled off. The resulting residue was dissolved in 44 ml of DMF, and 
then 1 .58 ml of triethylamine and 2.60 ml of di-t-butyldicarbonate were added to the solution and the whole was stirred 
for 6 hours at room temperature. On completion of the reaction, the solvent was distilled off. Subsequently, it was 
dissolved in ethyl acetate and washed with 0.5 moi/l hydrochloric acid and a saturated salt solution. After drying with 
anhydrous sodium sulfate, the solvent was distilled off. The resulting residue was dissolved in 6 ml of methanol and 

45 then 6 ml of a 1 mol/l sodium hydroxide aqueous solution was added. After the reaction was continued for 1 day, the 
reaction solution was concentrated and dissolved in methanol again, followed by neutralization with an ion exchange 
resin CG50. The resin was separated by filtration. Then, the residue obtained by concentrating the filtrate was purified 
by means of silica gel column chromatography (15 g, chloroform/methanol = 5/1), consequently 159 mg of the above- 
mentioned compound was obtained as a colorless viscous liquid product. 

50 MS(FAB,Pos.):m/z=379[M+1] + 

Synthesis Example 89-2: Synthesis of (2S)-2-(4-(2-pyridyl) aminomethylnaphthalene-1-carbonyl) amino- 
5-(5 t 6,7,8-tetrahydro quinolin-8-yl) aminovalerate 1-naphthylmethylamide [Compound No. 104] 

55 [0378] In 2.4 ml of DMF, 240 g of the compound obtained in Synthesis Example 23-1 was dissolved. Then, 0.24 ml 
of diethylamine was added to the solution and the whole was stirred for 2 hours at room temperature. On completion 
of the reaction, the solvent was distilled off and dried under reduced pressure, followed by dissolving the resultant in 
1.6 ml of DMF. 159 mg of the compound obtained in Synthesis Example 89-1, 121 mg of WSCI hydrochloride, and 77 
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mg of DMAP were added thereto and reacted for 1 day at room temperature. The reaction solution was concentrated, 
and then the resulting residue was added with 1 mol/l hydrochloric acid and extracted with chloroform. An organic layer 
was washed with a saturated salt solution. Then, it was dried with anhydrous sodium sulfate and concentrated. The 
residue thus obtained was roughly purified by means of silica gel column chromatography (20 g, chloroformVmethanol 

5 = 20/1 ). The resultant was dissolved in 4.5 ml of methanol and then 4.5 ml of a 4 mol/l hydrochloric acid/dioxane solution 
was added. After the reaction was continued for 1 hour, the reaction solution was concentrated and the resulting residue 
was dissolved in 2.2 ml of methanol, followed by the addition of 0.12 ml of triethylamine, 40 mg of 5,6,7,8-tetrahydro- 
quinolin-8-one, 0.55 ml of acetic acid, and 39 mg of sodium cyanoborohydride. After the reaction was continued for 3 
days, the reaction solution was concentrated. The resulting residue was purified by means of silica gel column chro- 

10 matography (80 g, chloroform/methanol = 20/1 ), followed by treating the target product thus obtained with hydrochloric 
acid. Consequently, 20.7 mg of hydrochloride of the above-mentioned compound was obtained as a white solid product 
MS(FAB,Pos.):m/z=663[M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ) : 5=1.702.02 (7H,m),2.28-2.34 (1H,m),2.76 -2.83(2H,m),2.93-3.03(1H,m),3.04-3.16 
(1H,m),4.57-4.64(1H,m),4 .82 (2H,t,J=5.5Hz), 5.15 (2H,d,J=4.9Hz), 6.93 (1H,t,J=6.7Hz), 7.20 (1H,d,J=8.8Hz), 7.38 
15 (1H,dd,J=4.7,2.9Hz), 7.48 (1H,dd,J=7.1,8.1Hz) , 7.52-7.70 (8H,m), 7.87 (1H,d,J=7.6Hz), 7.92-8.02 (3H,m), 8.10 (1H, 
d ,J=6.8Hz),8.17(1H,d,J=8.3Hz),9.13(2H,brs) 

Synthesis Example 90: Production of (2S)-2-(4-(N-2-picolylamino methyl) naphthalene-1-carbonyl) amino-5-((8S)- 
5,6,7,8-tetra hydroquinolin-8-yl) aminovalerate 1-naphthylmethylamide [Compound No. 105 ] 

20 

Synthesis Example 90-1: Synthesis of (S)-8-amino-5,6,7,8-tetra hydroquinoline 

[0379] In 160 ml of benzene, 16.586 g of 5,6,7,8-tetrahydroquinoline-8-ol synthesized by the method described in 
Journal of Medicinal Chemistry, vol. 20, No. 10, pp 1351-1354 (1997) was dissolved. Then, 31.7 ml of phosphorus 

25 tribromide was dropped at 0°C. The whole was returned to room temperature and stirred overnight, followed by ad- 
justing pH to 10 through the addition of a sodium hydroxide aqueous solution under ice-cold condition. The extraction 
was carried out with chloroform and then an organic layer was washed with a saturated salt solution, followed by drying 
with anhydrous sodium sulfate. The solvent was distilled off and the residue was dissolved in 300 ml of DMF. 14.5 g 
of potassium phthalimide was added thereto and the whole was stirred for 6.5 hours at room temperature. On completion 

30 of the reaction, the solvent was distilled off. The resultant was dissolved in chloroform and was then washed with 
distilled water and a saturated salt solution, followed by drying with anhydrous sodium sulfate. The solvent was distilled 
off and the residue was recrystallized with methanol, and 9.884 g of a light-brown solid product was obtained. 2.98 g 
of the product was dissolved in 29 ml of methanol and 2. 55 ml of hydrazine monohydrate was added to the solution 
and the whole was stirred for 2 hours at room temperature. On completion of the reaction, the solvent was distilled off 

35 and water was added. Subsequently, it was extracted with chloroform and dried with anhydrous sodium sulfate, followed 
by distilling the solvent off. The residue was dissolved in 8 ml of methanol and then 1 .58 g of D-tartaric acid was added. 
It was reprecipitated by the addition of 160 ml of chloroform, consequently a white solid product was obtained as (RS)- 
8-amino-5,6,7,8-tetrahydroquinoline-D-tartrate. By recrystallizing 1 g thereof from methanol three times, 126.8 mg of 
the above-mentioned compound was obtained as a white needle-shaped crystal. 

40 [ct] 25 =+26.5° 

Synthesis Example 90-2: Synthesis of (2S)-2-(4-(N-Boc-N-2-picolyl amino) methylnaphthalene-1-carbonyl) amino- 
5-((8S)-5,6,7,8-tetrahydroquinolin-8-y1) aminovalerate 1-naphthylmethylamide (Compound Xlll-16) 

45 [0380] In 0.7 ml of methanol, 34 mg of the compound obtained in Synthesis Example 53-2 was dissolved. Then, 24 
mg of the compound obtained in Synthesis Example 90-1 , 0.15 ml of acetic acid, and 10 mg of sodium cyanoborohydride 
were added to the solution and the whole was stirred for 3 days at room temperature. On completion of the reaction, 
the solvent was distilled off and the residue was purified by means of silica gel column chromatography (1.5 g, chlo- 
roform/methanol = 10/1), consequently 20 mg of the above-mentioned compound was obtained as a light-yellow solid 

50 product. 

MS(FAB,Pos.):m/z=777[M+1] + 

1H-NMR(500MHz,CDCI 3 ): 8=1.45 and 1.49 (9H,2s), 1.70-2.12 (6H,m), 2.14-2.25 (1H,m), 2.33-2.43 (1H,m), 2.70-2.81 
(2H.ni), 3.17-3.24 (1H, m), 3.46-3.53 (1H,m), 4.19-4.57 (3H,m), 4.77-5.08 (5H,m), 7.09-7.18 (3H,m), 7.38-7.63 (10H, 
m), 7.79 (1H,d,J=8.3Hz), 7.86 (1H,d,J=8.3Hz), 7.99 (1H,d,J=8.3Hz), 8.08-8.19 (2H,m), 8.32 (1H,brd,J=12.3Hz), 8.51 
55 (1H.S). 
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Synthesis Example 90-3: Synthesis of (2S)-2-(4-(N-2-picolyl aminomethyl) naphthalene-1-carbonyl) amino-5-((8S)- 
5,6,7,8-tetrahydroquinolin-8-yl) aminovalerate 1-naphthylmethylamide [Compound No. 105] 

[0381] In 0.3 ml of methanol, 14.2 mg of the compound obtained in Synthesis Example 90-2 was dissolved. Then, 
5 0.3 ml of a 4 mol/l hydrochloric acid/dioxane solution was added to the solution and the whole was reacted for 3.5 
hours. After that, the reaction solution was concentrated. The resulting residue was purified by means of silica gel 
column chromatography (0.5 g, chloroform/methanol/water=7/3/0.5), followed by treating with hydrochloric acid. Con- 
sequently, 8.1 mg of hydrochloride of the above-mentioned compound was obtained as a white solid product. 
MS(FAB,Pos.) :m/2=677[M+1] + 
10 iH-NMR(500MHz,DMSO-d 6 ):6=1.60-1.95(6H,m),1.^^ 

(1H,m),3.07-3.16(1H,m),4.60-4.67(1H,m),4.76-4.88(5H,m),7.39(1H,dd,J=7.8,4.9Hz),7.47 - 7.73(9H,m),7.81(1H,d, 
J=7.6Hz),7.88(1 H,d, J=8.1 Hz),7.93(1 H,dt, J=1 .8,5.9Hz),7.95(1 H,d, J=8.5Hz),7.97(1 H,d,J=9.5Hz),8. 1 1 (1 H,d, J=9.5Hz), 
8.26-8.33(3H,m),8.49(1H,d,J=3.7H),8.71(1H,d,J=4.6Hz) ,8.74(1 H,t,J=5.6Hz),8.87(1H,d,J=7.8Hz),9.14(2H,br),9.84 
(2H„b r) 

15 

Synthesis Example 91: Production of (2S)-2-(4-((N-imidazol-2-yl methyl) aminomethyl) benzoylamino- 
5-(5,6,7,8-tetrahydroquinolin -8-yl) aminovalerate (1'S)-r-(1-naphthyl) ethylamide [Compound No. 106] 

Synthesis Example 91-1: Synthesis of N-(4-(N-Boc-(N-imidazol-2-ylmethyl) amino) methyl )-N-Boc-L-ornithine (1'S)- 
20 r-Q-naphthyl) ethylamide (Compound XI-18) 

[0382] In 10 ml of DMF, 500 mg of the compound obtained in Synthesis Example 68-1 was dissolved. Then, 1 ml of 
diethylamine was added to the solution and the whole was stirred for 0.5 hours at room temperature. On completion 
of the reaction, the solvent was distilled off. The residue was dissolved again in 15 ml of DMF, and then 312.4 mg of 

25 the compound obtained in Synthesis Example 81-2, 246 mg of WSCI hydrochloride, and 174 mg of HOBt were added 
to the solution and the whole was stirred for 1 5 hours at room temperature. On completion of the reaction, the solvent 
was distilled off and the residue was dissolved in chloroform, followed by washing with a saturated sodium bicarbonate 
aqueous solution and a saturated salt solution. After drying with anhydrous sodium sulfate, the solvent was distilled 
off. The residue was purified by means of silica gel column chromatography (15 g, ethyl acetate), consequently 490.4 

30 mg of the above-mentioned compound was obtained as a colorless viscous liquid product. 
MS(FAB,Pos.):m/z=699[M+1] + 

1 H-NMR(500MHz,CDCI 3 ):5=1 .32(9H,s),1 .45(9H,s),1 .40-1 .72(6H,m),1 .83-1 .91 (1 H,m),2.95-3.06(1 H,m),3.34-3.42 
(1 H,m),4.39(2H,s),4.4 9(2H,s),5.88-5.93(1 H,m),7.23(1 H I d,J=7.5Hz),7.42-7.56(4H,m),7.75-7.82(3H,m),7.87(1 H,d, 
J=7.9Hz),8.02(2H,s),8.08(1 H,d, J=8.4Hz ). 

35 

Synthesis Example 91-2: Synthesis of (2S)-2-(4-((N-imidazol-2-yl methyl) aminomethyl) benzolylamino- 
5-(5,6,7,8-tetrahydro quinolin-8-yl) aminovalerate (VSH'-O-naphthyl) ethylamide [Compound No. 106] 

[0383] In 4.8 ml of methanol, 478 mg of the compound obtained in Synthesis Example 91-1 was dissolved. Then, 
40 4.8 ml of a 4 mol/l hydrochloric acid/dioxane was added to the solution and the whole was stirred for 2 hours at room 
temperature. The reaction solution was concentrated and then neutralized with an ion exchange resin, followed by 
dissolving the residue in 1 0 mi of methanol. 1 51 mg of 5,6,7,8-tetrahydroquinolin-8-one, 2.5 ml of acetic acid, and 1 29 
mg of sodium cyanoborohydride were added thereto and reacted for 3 days at room temperature. The solvent was 
distilled off and the residue was then purified by means of silica gel column chromatography (chloroform/methanol = 
45 5/1), followed by treating with hydrochloric acid. Consequently, 233.5 mg of hydrochloride of the above-mentioned 
compound was obtained as a light-yellow solid product. 
MS(FAB,Pos.):m/z=630[M+1] + 

iH-NMR(500MHz,DMSO-d 6 ):5=1.51 (3H,d,J=6.8Hz),1.70-1.91 (6H,m),1. 91-2.01(1 H,m),2.22-2.34(1H,m),2.76-2.84 
(2H,m),2.88-3.00(1H,m) ,3.02-3.14(1H,m),4.35-4.45(1H,m),4.42(2H,s),4 .45-4.64(1 H,m),4 .59(2H,s),5.71(1H,quint., 
50 J=6.8Hz) J 7.35-7.40(1H J m),7.46-7.58(4H,m),7.67(1H,d,J=7.8Hz),7.71(2H,d,J=8.3Hz),7.77(2H,s),7.82(1H ,d,J= 
8.3Hz),7.94(1H,d,J=8.1Hz) > 7.99(2H,d,J=8.3Hz),8.10(1H,d,J=8.5Hz),8.42-8.48(1H,m),8^ 
(1H,m),9.12(2H,brs),10.70(2H,br). 
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Synthesis Example 92: Production of (2S)-2-(4-((N-1-methy1 imidazol-2-yl methyl) aminomethyl) benzoyiamino- 
5-(5,6,7,8-tetrahydroquinolin-8-yl) aminovaierate (1'S)-1'-(1-naphthy1) ethylamide [Compound No. 107] 

• Synthesis Example 92-1: Synthesis of N-(4-((N-1 -methyl imidazol -2-yimethyl) aminomethyl )~N-Boc-Lomrthine (VS)- 
5 1'-(1-naphthyl) ethylamide (Compound XI-19) 

- " - [0384] In 1 2.9 ml of DMF, 646.7 mg of the compound obtained in Synthesis Example 68-1 was dissolved. Then, 1 .29 
ml of diethylamine was added to the solution and the whole was stirred for 1 hour at room temperature. The reaction 
- solution was concentrated under reduced pressure and dried under vacuum. The resulting crude product was dissolved 

10 in 12.5 ml of DMF again. Subsequently, 367.5 mg of the compound obtained in Synthesis Example 81-2, 306.0 mg of 
WSCI hydrochloride, and 215.7 mg of HOBt were added to the solution and the whole was stirred for 1 day at room 
temperature. On completion of the reaction, the solution was concentrated under reduced pressure. A saturated sodium 
bicarbonate solution was added to the residue and the whole was subjected to separatory extraction with chloroform, 
followed by drying with anhydrous sodium sulfate and concentrating under reduced pressure. The residue was purified 

15 by means of silica gel column chromatography (30 g, chloroform/methanol = 20/1), consequently 758.6 mg of the 
above-mentioned compound was obtained as a white solid product. 
MS(FAB,Pos.):m/z=713[M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ) : 5=1.32 (9H,s), 1.45 (9H,s), 1.40-1.60 (2H,m) , 1.66 (3H,d,J=6.8Hz), 1.62-1.72 (1H,m), 
1.82-1.91 (1H,m), 2.93-3.01 (2H,m), 3.61 (3H,s), 4.46 (2H t s), 4.49-4.65 (3H,m), 4.91 (1H,m), 5.91 (1H,quint.,J=6.8Hz) , 
20 6.80 (1H ,s) ,6.93 (1H,s) ,7.18-7.29 (4H ,m) ,7.43 - 7.57 (4H,m), 7.69-7.76 (2H,m), 7.78 (1H,d,J=7.3Hz), 7.86 (1H,d, 
J=8. 1Hz),8.08(1H,d,J=8.3Hz). 

Synthesis Example 92-2: Synthesis of (2S)-2-(4-((N-1 -methyl im id azol-2-yl methyl) aminomethyl) benzoylamino- 
5-(5 t 6,7,8-tetrahydroquinolin-8-yl) aminovaierate (VSHXI-naphthyl) ethylamide [Compound No. 107] 

25 

[0385] In 15.2 ml of methanol, 758.6 mg of the compound obtained in Synthesis Example 92-1 was dissolved, and 
1 5.2 ml of a 4 mol/l hydrochloric acid/dioxane solution was added to the solution and the whole was stirred for 1 hour 
at room temperature. On completion of the reaction, a crude product obtained by concentrating the solution under 
reduced pressure and drying under vacuum was dissolved in 16.4 ml of methanol again. Subsequently, 187.9 mg of 

30 5,6,7,8-tetrahydroquinolin-8-one, 133.7 mg of sodium cyanoborohydride, and 0.445 ml of triethylamine were added to 
the solution at room temperature and the pH thereof was adjusted to 4 to 5 with acetic acid, followed by stirring for 3 
days. On completion of the reaction, the solution was concentrated under reduced pressure. The residue was purified 
by means of silica gel column chromatography (20g,chIoroform/methanol/water=7/3/0.5) and was then treated with 
hydrochloric acid, consequently 357.6 mg of hydrochloride of the above-mentioned compound was obtained as a white 

35 solid product. 

MS(FAB,Pos.):m/z=644[M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ): 5=1 .51(3H,d,J=6.8Hz), 1.70-2.01 (7H,m), 2. 22-2.33 (1H,m), 2.75-2.82 (2H,m), 
2.87-2.29 (1H,m), 3.02-3.14 (1H,m) , 3.98 (3H,s), 4.35-4.45 (1H,m), 4.42 (2H,s), 4.53-4.68 (1H,m), 4.61 (2 H,s), 5.71 
(1 H,quint.,J=6.8Hz), 7.35-7.40 (1H,m), 7.46-7.58 (4H,m), 7.67 (1 H,d,J=7.8Hz), 7.73 (2H,d,J=8.1Hz), 7.77 (2H,s), 7.81 
40 (1H,d,J= 8.1Hz), 7.94 (1 H,dd,J=7.8,1.0Hz), 7.98 (2H,d,J=8.3Hz), 8.11 (1H,d,J =8.3Hz), 8.42-8.47 (1H,m), 8.67 (1H,d, 
J=7.6Hz), 8.88 (1H,d,J=5.6Hz) ,9.20(2H,brs),1 0.29(1 H,br),1 0.79(1 H,br). 

Synthesis Example 93: Production of (2S)-2-(4-(2-picolylamino methyl) benzoy1-5-(imidazol-2-yl) aminovaierate (1'S)- 
V-(l-naphthyl) ethylamide [Compound No. 108] 

45 

Synthesis Example 93-1: Synthesis of N a -(4-(N-Boc-N-2-picolyl aminomethyl) benzoyl )-Q-methyl-L-g I utamate( YSy 
r-(l-naphthyl) ethylamide (Compound XXXVI 1-2) 

[0386] In 30 ml of anhydrous methanol, 3.0726 g of the compound obtained in Synthesis Example 55-1 was dissolved. 

50 in this solution, 15 ml of a 4 mol/l hydrochloric acid/dioxane was added and the whole was stirred for 4 hours at room 
temperature. On completion of the reaction, the solvent was distilled off under reduced pressure. The resulting residue 
was dissolved in 30 ml of chloroform together with 2.2554 g of the compound obtained in Synthesis Example 1-2 and 
1.1681 gof DMAP. Inthis solution, a chloroform (10 ml) solution of 2.0902 g of DCC was gradually added and the whole 
was stirred for 16 hours at room temperature. A precipitate was filtrated and then a 1 mol/l hydrochloric acid was added 

55 to the filtrate to make the filtrate acidic, followed by extracting with chloroform. After being washed with a saturated 
sodium hydrogencarbonate aqueous solution and a saturated salt solution, the resultant was dried withmagnesium- 
sulfate. The solvent was distilled off under reduced pressure and then the residue was purified by means of silica gel 
column chromatography (157.8 g, hexane/ethyl acetate = 1/2), consequently 3.4691 g of the above-mentioned com- 
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pound was obtained as a white solid product. 
MS(FAB,Pos.):m/z=639[M+1] + 

1 H-NMR(500MHz,CDCI 3 ):8=1 .45(9H,brs), 1 -66(3H,d,J=6.8Hz),2. 02-2.08(1 H,m),2. 1 0-2.18(1 H m) 2 31-2 37(1 H m) 
2.55-2.60(1H.m) > 3.62(3H,s),4.49(2H,brs),4.60(2H,m),4.63-4.67(1H,m)i.93 1^ 

7.17-7.19(1H,m),7.31(1H.d,J=7.3Hz ),7.35(1H,d,J=7.6Hz),7.46-7.56(4H,m),7.64 7.67 1H ^17^ ^)7 7^ 
dJ=8.3Hz),7.80<1H.d,J=8.3Hz).7.88(1H,d^ 0Hz),7.76(2H, 

flTTTl E ™T e . 93 : 2:SYn ! ,e ! iS ° f (2S) ~ 2 ~ (4 ' ^ N - Boc - N - 2 ^ co| V aminomethvn b enzoyiaminol.5-hvdroxw a . ara t« 
(1 SH -(1-naphthyl) ethylamide (Compound XXXVIII-1) 

'q^rSi 'I S °' V T t °! 30 ° f THF 40 m ' ° f ethan01 ' 3 4477 9 of * e impound obtained in Synthesis 
Examp e 93-1, 821 4 mg of sod.um borohydride, and 1.2154 g of calcium chloride were dissolved and the whole was 
stiTOd for 2 hours at room temperature. On completion of the reaction, a 1 mol/1 citric acid aqueous solution was added 
to the solut,on. Then, the solution was extracted with ethyl acetate and washed with a saturated sodium hydrogencar- 
bonate aqueous solution, and was then dried with magnesium sulfate, followed by distilling the solvent off under reduced 
pressure. The resulting residue was purified by means of silica gel column chromatography (170 g, ethyl acetate) 
consequently 2.6203 g of the above-mentioned compound was obtained as a white soHd product 
MS(FAB,Pos.):m/z=611[M+1] + 

^fj^l* 0 ^^^*). 1-52-1.61 (2H,m), 1.65 (3H,d,J =7.3Hz). 1.69-1.87 (1H,m), 1.88-1.95 (1H, 
6 9S I h d U-i lH ? f 7 v fo 4 (2H,br) ' 4 59 (2H ' bF) ' 4 78 ( 1H -q.^.1Hz), 5.93 (1H ,quint.,J=7.3Hz) 

W 7 V s (1H ' m) ' 7 30 (1H ' d ' J=7 - 8HZ) ' 7 34 ( 1 H.d,J=7.8Hz), 7.45-7.56(4H,m), 7.66 (1H,d 

jHhz) ( * m) ' (1H ' d ' J=8 - 1Hz >- 788 dH,d,J=7.8Hz), 8.10 (1H,d,J=8.5Hz), 8.53 OH,* 

Synthesis Example 93-3: Synthesis of (2S)-2-(4-(N - Boc-N-2- P icol ylaminomethvl) benzovl-5-f imirt a7 nl.?.„n 
aminovalerat e (VS) -1'-( 1-naphthyl) ethylamide (Compound XIII-17) 

[0388] In 1 0 ml of chloroform, 0.700 g of the compound obtained in Synthesis Example 93-2 was dissolved Then 
31.9 mg of tetrabutylammonium chloride, 17.9 mg of 2,2,6,6-tetramethyM-piperidyloxide, and 195 mg of N-chlorosuc- 
c.n.m,de were added to the solution, and furthermore 10 ml of a 0.5 mol/l sodium hydrogencarbonate aqueous solution 
and 1 0 ml of a 0.05 mol/l potassium carbonate aqueous solution were added to the solution and stirred violently for 5 
hours at room temperature. On completion of the reaction, liquid separation was performed and a water layer was 
™* chloroform and washed with a saturated salt solution together with an organic layer. The resultant was 
dried w,th anhydrous sod,um sulfate and then solventwas distilled off. The resulting residue was dissolved in 14ml of 
methanol and then 0.17 gof 2-aminoimidazole 0.5 sulfate, and molecular sieves 3A were added, followed by adjusting 
the pH of the react.on solution to 8 with triethylamine and stirring the solution overnight. Subsequently, pH was adjusted 
to 6 to 7 w,th acefc ac.d and 0.22 g of sodium cyanoborohydride was added to the solution and the whole was stirred 
for 4 days. An .nsoluble fraction was filtrated by a glass filter and concentrated under reduced pressure The residue 
was purified by means of silica gel column chromatography (70 g, chloroform/methanol = 10/1), consequently a 0 15 
g of the above-mentioned compound was obtained as a white solid product 
MS(FAB,Pos.):m/z=676[M+1] + 

^o^ 5 ?^" 2 ' 0 ^ 0 ^ 6 ^ 5=131 and 1 - 38 ( 9H - 2s ). 1 -5K3H,d,J=6.8Hz),1.69-1.78(2H,m),1.69-1 78(2H m) 3 15- 
3.30(2H,m),4.41 (1H,brs),4.50(2H,brs),4.55(2H,brs),5.71(1H,m),6.84(1H,s),7.23 (1 H,m),7.28-7 36(4H brs)'7 45.1H 
m).7.49-7.55(3H,m),7.76-7.82(2H ( m).7.93(1H,m),8.10(1H,m).8.32(1H,br s) ;8.53(01H 

Synthesis Example 93-4: S^^ 

1 -(1-naphthyl) ethylamide fCompound No. 1081 L 

T 0 h 389 l, n" 1 1' 0 /"' f m ^ hano1 ' °- 1 8 9 (° 27 mmo » compound obtained in Synthesis Example 93-3 was dissolved 
Then, 4.0 ml of a 4 mol/l hydrochloric acid/dioxane solution was dropped in the solution at room temperature and the 
solution was sfrred for 2 hours without modification. The reaction solution was concentrated and the residue was 
purified by means of s.hca gel column chromatography (7g, chloroform/methanol/water= 7/3/0.5), followed by treating 
w.th a mol/l hydrochloric acid solution. Consequently. 0.09 g of hydrochloride of the above-mentioned compound 
was obtained as a light-yellow frothy compound. 
MS(FAB,Pos.):m/z=576[M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ):6=1.51(3H,d,m,J=6.8Hz),1.61(1H,m),1.75-1.82(2H,m),3.24(2H.d)4 30(4H brs) 4 57 

( ^L 1 !, 1 ? ,m) * 

m),8.00(2H.d.J=8.3Hz).8.10(2H.m.J=8.3Hz).8.61(1H.d.J=7.8Hz).8.66(1H.m).8.86(2H.d.J=7 7Hz)9 9 (2 H brs) 
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Synthesis Example 94: Production of (2S)-2-(4-2-picoly1amino methyl) benzoyl-5-(pyridin-2-y1) aminovalerate (1'S)- 
1'-(1-naphthy1) ethylamide [Compound No. 109] 

Synthesis Example 94-1: Synthesis of (2S)-2-<4-(N-Boc-N-2-picolyl aminomethyl) benzoyl-5-(pyridin-2-y1) 
aminovalerate (rsyi'-(1-naphthyt) ethytamide (Compound XIII-18) 

[0390] In 4 ml of chloroform, 180 mg of the compound obtained in Synthesis Example 93-2 was dissolved- 8.2 mg 
of tetrabutytammonium chloride, 4.6 mg of 2,2,6,6-tetramethyM-piperidiloxide, and 51 mg of N-chlorosuccinimide were 
added to the solution, and furthermore 4 ml of a 0.5 mol/l sodium hydrogencarbonate aqueous solution and 4 ml of a 
0.05 mol/l potassium carbonate aqueous solution were added to the solution and the whole was vigorously stirred for 
5 hours at room temperature. On completion of the reaction, the solution was liquidly separated and then a water layer 
was extracted with chloroform and washed with a saturated salt solution together with an organic layer. The resultant 
was dried with anhydrous sodium sulfate and the solvent was distilled off. The resulting residue was dissolved in 4 ml 
of methanol and then 0.03 g of 2-aminopyridine was added thereto. The reaction solution was adjusted to pH = 9 with 
triethylamine and stirred overnight. Then, the solution was adjusted to pH = 4 with acetic acid, and then 0.05 g of 
sodium cyanoborohydride was added thereto and the whole was stirred overnight at room temperature. The reaction 
solution was concentrated under reduced pressure. The residue was purified by means of silica gel column chroma- 
tography (15 g, chloroform/methanol 20/1), consequently 0.04 g of the above-mentioned compound was obtained as 
a white solid product. 
MS(FAB,Pos.):m/z=687[M+1] + 

iH-NMR(500MHz,DMSO-d 6 ): 5=1.31, 1.38 (9H,2s), 1.51 (3H,d,J=6.8Hz), 1. .56 (2H,m), 1.75 (2H,m), 3.18 (2H,m), 
4.40 (1H,brs), 4.48 (2H f brs), 4.5 6 (2H,brs), 5.69 (1H,m),6.42 (1H,s), 6.51 (1H,m), 7.23 (1H,m), 7.26-7. 35 (4H,m), 
7.46 (1H,m), 7.54 (3H,m), 7,91 (2H,m), 8.09 (1H,d,J=7.5Hz), 8.39(1 H,d,J=7.5Hz),8.51(2H,brs),8.65(1H,brs). 

Synthesis Example 94-2: Synthesis of (2S)-2-(4-2-picolylamino methyl) benzoyl-5-(pyridin-2-yt) aminovalerate (VS)- 
1'-(1-naphthyl) ethylamide [Compound No. 109] 

[0391] In 0.5 ml of thanol, 0.03 g of Synthesis Example was dissolved. Then, 0.5 ml of a 4 mol/l hydrochloric acid/ 
dioxane solution was dropped in the solution at room temperature and the whole was stirred for 2 hours without mod- 
ification. The reaction solution was concentrated and the residue was purified by means of silica gel column chroma- 
tography (7g, chloroform/methanol = 5/1), followed by treating with a 1 mol/l hydrochloric acid solution. Consequently, 
0.03 g of hydrochloride of the above-mentioned compound was obtained as a light-yellow frothy compound. 
MS(FAB,Pos.) :m/z=576[M+1] + 

iH-NMR(500MHz,DMSO-d 6 ) :5=1 .51 (3H,d, J=6.8Hz),1 .56(1 H,m),1 .61 (1 H ,m),1 .67-1 .85(2H,m),4.30(4H t brs),4.60 
(1 H,m),5.70(1 H,m),6.84(1 H,s),7.05(1 H,brs),7.46(2H,brs),7.50-7.68(5H,m),7.80(2H,d, J=8. 3Hz),7.91 (5H,m),8. 1 0(1 H, 
d,J=8.5Hz),8.60(1H,d,J=7.1Hz),8.66(1H ,d,J=7.5Hz), 8.82 (1H,brs). 

Synthesis Example 95: Production of (S)-2-(4-((N-imidazol-2-yl methyl) aminomethyl) benzoyl) amino- 
5-(4,5-dihydroimidazol-2-yt) aminovalerate (VS)-r-(1-naphthyl ethylamide [Compound No. 110] 

Synthesis Example 95-1: Synthesis of (S)-5-phthalimide-2-Boc-aminovalerate (Compound VI 1 1-1) 

[0392] In 1 35 ml of water, 1 3.35 g of commercially available ornithine hydrochloride was dissolved. Then, while being 
stirred in 100°C oil bath, 10.4 g of basic copper (II) carbonate was gradually added to the solution and the whole was 
stirred for 10 minutes while heating. The reaction suspension was filtrated. Water was added to and diluted the filtrate 
until the volume thereof was reached to 270 ml. Then, 13.2g of sodium carbonate and 19.1g of carboethoxy phthalimide 
were added to the filtrate and the whole was stirred for 2 hours at room temperature. The reaction suspension was 
cooled to 2°C and left standing overnight. A light-blue precipitate was collected by filtration and dried under reduced 
pressure. The precipitate was added to a mixture solution of 80 ml of a 4 mol/l hydrochloric acid and 80 ml of methanol 
and was dissolved therein. After the water layer was washed with ether, the solution was cooled to 2°C and left standing 
overnight. The resulting white precipitate was collected by filtration and dried under reduced pressure. The white pre- 
cipitate was dissolved in 100 ml of DMF, and then 23.7 ml of triethylamine and 18.8 ml of di-t-butytdicarbonate were 
added tothesolution. Afterbeing reacted overnight at room temperature, the reaction solution was concentrated and 
diluted with chloroform. Then, the solution was washed twice with a saturated salt solution, and was then dried with 
anhydrous sodium sulfate. The solvent was distilled off. The resulting residue was purified by means of silica gel column 
chromatography (200 g, chloroform/methanol = 10/1), consequently 26.93 g of the above-mentioned compound was 
obtained as a colorless viscous liquid product. 
MS(FAB,Pos.):m/z=363[M+1] + 
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Synthesis Example 95-2: Synthesis of (S)-5- p hthalimide-2-Boc-aminovalerate (1'S)-1'-d-nap hthvl)ethvlamide 
(Compound IX-5) " ^ — 

[0393] In 194 ml of DMF, 19.4 g of the compound obtained in Synthesis Example 95-1 was dissolved. Then 9 17 g 
of (S)-1-(1-naphthyl) ethylamine, 15.4 g of WSCI hydrochloride, and 10.9 g of HOBt were added to the solution After 
being reacted all day and night, the reaction solution was concentrated. The resulting residue was diluted with chloro- 
form and then a saturated sodium hydrogencarbonate aqueous solution was added thereto, followed by extracting with 
chloroform. An organic layer was washed with a saturated salt solution, and then the resultant was dried with anhydrous 
sodium sulfate and concentrated. The residue thus obtained was recrystallized from ethyl acetate, consequently 20 96 
g of the above-mentioned compound was obtained. 
MS(FAB,Pos.) :m/z=516[M+1] + 

iH-NMR(500MHz,CDCl3) : 5=1 .44(9H,s),1 .50-1 .70(4H,m),1 .71 (3H,d,J= 6Hz),3.66-3.71 (1 H,m),3.81-3.90(1 H,m) 4 37- 
4.43(1 H,m),5.29(1 H,d, J=8.3Hz),5.85(1 H,dq, J=6.8,7. 1 Hz),7.32(1 H,t,J=7.1 Hz),7.41 (2H ,t, J=7.3Hz),7.52(1 H d J= 
7.3Hz),7.56-7.62(2H,m),7.63-7.70(2H,m),7.71(1H,d,J=7.8Hz),7.74(1H,d,J=8.3Hz)7.96(1H,d,J=8.5Hz). ' ' 

Synthesis Example 95-3: Synthesis of (S)-2-(4-( ( N-Boc-N-imidazol -2-ylmethvn aminomethyl) benzoyl) am ino- 
5-phthahmid e valerate (1'S)-1'-(1-naphthyl)ethvlamide (Compound XI-20) i - 

[0394] In 100 ml of methanol, 19.3 g of the compound obtained in Synthesis Example 95-2 was dissolved Then 
100 ml of dioxane and 20 ml of concentrated hydrochloric acid were added to the solution and the whole was stirred 
for 4 hours at 45°C. On completion of the reaction, the solvent was distilled off and the residue was dissolved in 200 
ml of DMF. 13.64 g of the compound obtained in Synthesis Example 79-1, 18.8 g of WSCI hydrochloride 9 40 g of 
DMAP, and 7.60 g of HOBt were added to the solution and the whole was stirred for 24 hours at room temperature 
On completion of the reaction, the solvent was distilled off and then chloroform was added to the residue The residue 
was washed with a saturated sodium hydrogencarbonate aqueous solution and a saturated salt solution, and was then 
dned with anhydrous sodium sulfate. After that, the solvent was distilled off and the residue was then purif ied by means 
of silica gel column chromatography (chloroform/methanol = 20/1), consequently 26.24 g of the above-mentioned com- 
pound was obtained as a white solid product. 
MS(FAB,Pos.) :m/z=729[M+1] + 

1H-NMR(500MH 2 ,CDCI 3 ) : S=1.50-1.82(16H,m),3.69-3.74(1H,m),3.93-4 -02(1H,m)4.01 (2H,s),4.50(2H s) 5 00-5 07 
?co?;fdt 5 -T^ J=8.5Hz),7.37-7.43(2H,m), 
8 0^H ) ' 69(2H ' m) ' 7 ' 72(1H,d '^ J=83Hz 



Synthesis Example 95-4: Synthesis of (S)-2-(4-( ( N-Boc-N-imidazol -2-ylmethvl) aminomethyl) benz oyl) amino- 
5-aminovalerate (1'S) -1 W1-naphthyl)ethylarnide (Compound XII-3) 

[0395] 26.1 3 g of the compound obtained in Synthesis Example 95-3 was dissolved in a 40% methylamine/methanol 
solution and the whole was stirred for 24 hours at room temperature. On completion of the reaction, the solution was 
concentrated under reducedpressure. The residue was dissolved in chloroform and washed with distilled water and a 
saturated salt solution. Subsequently, the solution was dried with anhydrous sodium sulfate, and then the solvent was 

™ 6 C x ° ff ' ThG reS ' dUe WaS PUrifi6d by meanS ° f Si,ica 9el column chromatography (chloroform/methanol/water = 
7/3/0.5), consequently 12.6 g of the above-mentioned compound was obtained as a white solid product 
MS(FAB,Pos.):m/z=599[M+1] + 

lH-NMR(500MHz,DMSO-d 6 ): 5=1.40(9H,brs),1 .30-1.45(2H,m),1.51(3H, s,J=6.8Hz),1.62-1.78(2H,m) 2 45-2 55(2H 

m),4.33(2H,brs),4.43 (2H,s),4.40-4.52(1H,m),5.71(1H,quint.,J=6.8Hz),6.84(1H,s),7.05 (1H,s),7 20-7 32(2H m) 7 47- 

7.57(4H,m),7.82(1H,d,J=8.1Hz),7.84(2H,d,J=8.1Hz),7.94(1H,d,J=7.6Hz),8.10(1H,d,J=8.1Hz),8 48(1H d J=7 8Hz) 
8.64(1 H,d,J=7.8Hz),11. 8-12.0(1 H.br). 

Synthesis Example 95-5: Synthesis of (S)-2- ( 4-((N-imidazol-2-yl methyl) aminomethyl) benzoyl) amino- 
5-(4,5-dihydroimidazol-2-yl) aminovalerate (1'S)-1'-(1-naphthvl)ethvlamide [Compound No. 110] 

[0396] In 1 ml of DMF, 212.1 mg of the compound obtained in Synthesis Example 95-4, 91 .1 mg of 2-(3 5-dimethyl- 
pyrazolyl)-4,5-d.hydro imidazole hydrobromate, and 0.061 ml of diisopropylamine were dissolved and the whole was 
stirred for 24 hours at 80°C. On completion of the reaction, the solvent was distilled off under reduced pressure and 
then water was added to the residue, followed by extracting with chloroform. After the resultant was dried with mag- 
nesium sulfate, the solvent was distilled off under reduced pressure. The residue was purified by means of silica gel 
column chromatography (10 g, chloroform/methanol/water = 7/3/0.5) and was then dissolved in methanol Then 0 13 
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ml of a 4 mol/l hydrochloric acid/dioxane was added to the solution and the whole was stirred for 7 hours at room 
temperature. On completion of the reaction, the solvent was distilled off under reduced pressure. Consequently, 6.7 
mg of the above-mentioned compound was obtained as a white solid product. 
- MS (FAB,Pos.) :m/z=577[M+1] + 
5 iH-NMR(500MHz,DMSOd 6 ): 5=1. 47-1. 56(2H,m),1.52(3H,d,J=6.8Hz),1. 68-1.76(2H,m),3.11(2H,dd,J=7.1,12.7H2), 
4.26(4H,br),4.56(1H,dd ,J=8.1,13.9Hz),5.71(1H,dd,J=6.8,14.4Hz),7.50-7^ (2H, d, J=8.1 Hz), 7.84(1 H, d, 

- " - J=7.3Hz), 7.94-7.97(3H,m), 8.11 (1H, d, J= 7.3Hz) > 8.30-8.32(1H,m),8.55(1H,d,J=8.8),8.78(1H,d,J=7.6Hz). 

Synthesis Example 96: Production of (S)-2-(4-((N-imidazol-2-yl methyl) aminomethyl) benzoyl) amino- 5-<pyrimidin- 
w 2-yl) amino valerate (I'SH'-Q-naphthyl) ethylamide [Compound No. 111] 

[0397] 202.7 mg of the compound obtained in Synthesis Example 95-4, 57.0 mg of 2-bromopyrimidine, and 0.061 
ml of diisopropylamine were dissolved in 2.4 ml of DMF and the whole was stirred for 45 hours at 80°C. On completion 
of the reaction, the solvent was distilled off under reduced pressure and the residue was dissolved in chloroform, 

15 followed by washing with a saturated salt solution. The resultant was dried with magnesium sulfate, and then the solvent 
was distilled off under reduced pressure. The residue was then purified by means of silica gel column chromatography 
(18 g, chloroform/methanol = 9/1) and was then dissolved in 1.2 ml of methanol. 1.2 ml of a 4 mol/l hydrochloric acid- 
dioxane was added to the solution and the whole was stirred for 7 hours at room temperature. After the reaction, the 
solvent was distilled off under reduced pressure, consequently a red brown crystal of the above-mentioned compound 

20 was obtained. 

MS(FAB,Pos.) :m/z=577[M+1] + 

iH-NMR(500MHz,DMSO-d 6 ) : 5=1 .51 (3H,d,J=6.8Hz),1 .53-1 .62(2H,m),1 . 71-1 .79(2H,m),4.38(2H,brs),4.51 (2H,brs), 
4.54^.59(1 H,m),5.67-5.72(1H,quint.,J=6.8Hz),6.69(1H,t,J=4.9Hz),7.46(1H,d,J=8.1 Hz) ,>.49-7.55(3H,m),7.67(2H,d, 
J=8.3Hz),7.71 (2H,s),7.81 (1 H,d, J=8. 1 Hz),7.92-7.96(1 H,m),7.96(2H,d, J=8.5Hz),8.09(1 H.dd, J=2.2,8.2H z),8.36(2H,d, 
25 J=5.1 Hz),8.54(1 H,d, J=8.1 Hz),8.74(1 H,d,J=7.8Hz). 

Synthesis Example 97: Production of (S)-2-(4-((N-imidazol-2-yl methyl) aminomethyl) benzoyl) amino- 
5-(3,4,5,6-tetrahydro pyrimidin-2-yl) aminovalerate (1'S)-1'-(1-naphthyl) ethylamide [Compound No. 112] 

30 [0398] In 8 ml of acetic acid, 97.3 mg of the compound obtained in Synthesis Example 96 was dissolved. Then, 0.9 
ml of concentrated hydrochloric acid was added to the solution. 7 ml of an acetic acid solution of 67.2 mg of 10% 
palladium-carbon was added to the solution, followed by reacting the whole for 2 hours under 2.9 kg/cm 2 of filled 
hydrogen. Subsequently, the catalyst was removed, and then the solvent was distilled off under reduced pressure and 
azeotropically distilled with toluene. The residue was purified by means of silica gel column chromatography (3 g, 

35 chloroform/methanol/water = 7/3/0.5), consequently 82.7 mg of hydrochloride of the above-mentioned compound was 
obtained as a white solid product. 
MS(FAB,Pos.): m/z=581[M+1] + 

iH-NMR(500MHz,DMSO-d 6 ): 5=1. 42-1. 60 (2H,m), 1.52 (3H, d, J=6. 8Hz), 1. 68-1.85 (4H,m), 3.01-3.11(2H,m), 
3.18-3.25(4H,m), 4.32(2H,s), 4.41 (2H,s), 4.52-4. 58 (1H,m), 5.72 (1H, quint., J=6.8Hz), 7.46-7.60(6H,m ),7.65 (2H, 
40 d, J=8. 3Hz), 7.76 (1H,brs), 7.82 (1H, d, J=8.1Hz), 7.95 (1H, d, J=7.3Hz), 7.98 (2H, d, J=8.3Hz), 8.10 (1H, d, J=8.1Hz), 
8.58(1H, d, J= 8.1Hz),8.80(1H,d,J=7.8Hz). 

Synthesis Example 98: Production of (S)-2-(4-(N-2-picolylamino methyl) benzoyl) amino-5-(4,5-dihydroimidazol-2-yl) 
amino valerate (rS)-1*-(1-naphthyl) ethylamide [Compound No. 113] 

45 

Synthesis Example 98-1: Synthesis of (S)-2-(4-(N-Boc-N-2-picolyl aminomethyl) benzoyl) amino -5-aminovalerate 
(I'SH'-O-naphthyl) ethylamide (Compound XII-4) 

[0399] In 93 ml of DMF, 9.2827 g of the compound obtained in Synthesis Example 95-1 was dissolved, and 4.940 g 
so of (1S)-1-(1-naphthyl) ethylamine, 7.4057 g of WSCI hydrochloride, and 5.336 g of HOBt were added to the solution 
and the whole was stirred for 16 hours at room temperature. On completion of the reaction, the solvent wad distilled 
off under reduced pressure, and then a saturated sodium hydrogencarbonate aqueous solution and chloroform were 
added to the residue. After being extracted with chloroform, a water layer was combined together with an organic layer 
and the whole was then washed with a saturated salt solution and dried with magnesium sulfate. Subsequently, the 
55 solvent was distilled off under reduced pressure. The residue was dissolved in 80 ml of dioxane, and then 80 ml of 
methanol and 8 ml of concentrated hydrochloric acid were added to the solution and the whole was stirred for 2 hours 
at 45°C. The solvent was distilled off under reduced pressure, and then the residue was suspended in chloroform and 
washed with a 1 mol/l sodium hydroxide aqueous solution. After the resultant was dried with magnesium sulfate, the 
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solvent was distilled off under reduced pressure, the resultant residue was dissolved in 110 ml of DMR Then, 9.6129 
g of the compound obtained in Synthesis Example 1-2, 7.4937 gof WSCI hydrochloride, and 5.2943 g of HOBt were 
added to the solution and the whole was stirred for 16 hours at room temperature. On completion of the reaction, the 
solvent was distilled off under reduced pressure, and then a saturated sodium hydrogencarbonate aqueous solution 

5 and chloroform were added to the residue. A water layer which was extracted with chloroform was combined with the 
previously-separated organic layer and the whole was then washed with a saturated salt solution. The resultant was 
dried with magnesium sulfate and the solvent was distilled off under reduced pressure. Subsequently, theresiduewasp- 
urrfiedbymeansofsilica gel column chromatography (294 g, chloroform/ethyl acetate = 2/1). Then, 100 ml of a 40%- 
methylamine/methanol solution was added to the resulting compound, followed by stirring for 40 hours at room tem- 

10 perature. On completion of the reaction, the solvent was distilled off under reduced pressure and the residue was then 
purified by means of silica gel column chromatography (572 g, chloroform/methanol/water = 7/3/0.5), consequently 
6.8058 g of the above-mentioned compound was obtained as a white solid product. 
MS(FAB,Pos.):m/2=610[M+1] + 

iH-NMR(500MH2,CDCI 3 ):5=1.34-1.42(2H,m), 1.35(9H,br),1 .51(3H,d,J =7.1 Hz),1. 65-1 .73(2H,m),3.16-3.44(2H,m), 
15 4.40(1 H,brs),4.49-4 .5 6(4H,m),5.68-5.72(1H,quint.,J=7.1Hz),7.20-7.34(4H,m),7.42-7.5 7(4H,m),7.76-7.80(1H,m), 
7.82(1 H,d,J=7.8Hz),7.86(2H,d,J=8.3Hz) ,7.94(1 H,d,J=7.6Hz),8.1 0(1 H,d,J=8.1 Hz),8.52(1 H,d,J=4.9Hz). 

Synthesis Example 98-2: Synthesis of (S)-2-(4-(N-2-picolylamino methyl) benzoyl) amino-5-(4,5-dihyroimidazol-2-yl) 
amino valerate (1'S)-r-(1-naphthyl) ethylamide [Compound No. 1131 

20 ~ ~~~ 

[0400] In 1. 4ml of DMF, 279.0mg of the compound obtained in Synthesis Example 98-1, 178.1 mg of 2-( 3, 5-di meth- 
yl pirazolyl)-4,5-dihydroimidazole hydrobromate, and 0.127 ml of diisopropylamine were dissolved and the whole was 
stirred for 3.5 hours at 80°C. On completion of the reaction, the solvent was distilled off under reduced pressure and 
the residue was then purified by means of silica gel column chromatography (9g, chloroform/methanol = 10/1). The 

25 purified residue was dissolved in 5 ml of chloroform and then 0.5 ml of methanol and 0.256 ml of mesylic acid were 
added to the solution and the whole was stirred for 24 hours at room temperature. On completion of the reaction, the 
solvent was dissolved under reduced pressure and the residue was purified by means of silica gel column chromatog- 
raphy (8g, chloroform/methanol/water = 7/3/0.5), consequently 218.9 mg of mesylate of the above-mentioned com- 
pound was obtained as a white solid product. 

30 MS(FAB, Pos.):m/z=578[M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ): 6=1.42-1.57 (2H,m), 1.52 (3H, d, J=6.8Hz), 1. 64-1.78(2H,m),2.32(9H,s),3.10(2H,q, 
J=6.8Hz),3.56(4H,brs),4.31 (2H,brs), 4.33 (2H,brs), 4.55 (1H,dd, J=8.5, 14.2Hz), 5.72 (1H,quint. ,J=6.8Hz), 7.45-7.57 
(6H,m), 7.62(2H, d, J=8.5Hz), 7.84(1 H, d, J=8.1H z),7.91(1H,dt,J=1 .7,7.8Hz),7.94(1H,d,J=2.44Hz),7.97(1H,d,J=8. 
3Hz), 8.10(1H, d, J=7.1Hz), 8.22(1H, q, J=5.4Hz), 8.52(1H, J=8.1Hz), 8 .66-8.68(1 H,m),8.70(1H,d,J=7.8Hz),9.56(2H, 

35 brs) 

Synthesis Example 99: Production of (S)-2-(4-(N-2-picolyl) aminomethyl) benzoyl) amino-5-(pyridin-2-yl) 
aminovalerate (rS)-r-(l-naphthyl) ethylamide [Compound No. 1141 

40 [0401] In 1 .6ml of DMF, 311 .0 mg of the compound obtained in Synthesis Example 98-2, 97.1 mg of 2-bromopyrimi- 
dine, and 0.1 06 ml of diisopropylamine were dissolved and the whole was stirred for 23 hours at 80°C. On completion 
of the reaction, the solvent was distilled off under reduced pressure and the residue was dissolved in ethyl acetate and 
washed with a saturated salt solution. After the resultant was dried with magnesium sulfate, the solvent was distilled 
under reduced pressure, and the residue was purified by means of silica gel column chromatography (18 g, chloroform/ 

45 methanol = 13/1). The purified residue was dissolved in 2.8 ml of methanol, and then 2.8 ml of a 4 mol/l hydrochloric 
acid/dioxane was added to the solution and the whole was stirred for 2 hours at room temperature. On completion of 
the reaction, the solvent was distilled off under reduced pressure, consequently 276.3 mg of hydrochloride of the above- 
mentioned compound was obtained as a white solid material. 
MS(FAB,Pos.):m/z=588[M+1] + 

50 iH-NMR(500MHz,DMSO-d 6 ): S=1.51(3H,d,J=6.8Hz), 1.54-1 .65(2H,m),1. 72-1 .81(2H,m),3.30-3.38(2H,m),4.31(4H, 
brs),4.55-4.59(1 H,m),5. 67-5.73(1 H,quint.,J=6.8Hz),6.79(1 H,brs),7.44-7.56(6H,m),7.64 (2H,d,J=8.5Hz),7.81 (1 H,d', 
J=8.1Hz),7.90-7.94(2H,m),7.97(2H,d,J= 8.1 Hz),8.09(1H,d,J=7.6Hz),8.45(1H,d,J=4.2Hz),8.55(1H,d,J=8.1H z),8.66 
(1 H,dd,J=1 .0,3.9Hz),8.77(1 H,d, J=7.6Hz),9.80-9.86(2H,br ). 

55 Synthesis Example 100: Production of (S)-2-(4-(N-2-picolylamino methyl) benzoyl) arnino- 

5-(3,4,5,6-tetrahydropyrimidin-2-yl) aminovalerate (1'S)-1'-(1-naphthyl) ethylamide [Compound No. 1151 

[0402] In 10 ml of acetic acid, 202.0 mg of the compound obtained in Synthesis Example 99 was dissolved. Then, 
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1.8 ml of concentrated hydrochloric acid was added to the solution. Subsequently, 10 ml of an acetic acid suspension 
of 109.2 mg of 10% palladium-carbon was added to the solution and the whole was reacted for 2 hours under 2.85 kg/ 
cm 2 of filled hydrogen. On completion of the reaction, the catalyst was removed, and then the solvent was distilled off 
* under reduced pressure and azeotropicaily distilled with toluene. After that the residue was purified by means of silica 

5 gel column chromatography (6 g, chloroform/methanol/water = 7/3/0.5), consequently 189.5 mg of hydrochloride of 
the above-mentioned compound was obtained as a white solid product. 
- MS(FAB,Pos.):m/z=592(M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ):5=1 .40-1 .60(2H,m), 1 .52(3H,d, J=6.8Hz),1 .65-1 .84(4H,m),3.00-3.10(2H,m),3. 18-3.22 
(4H,m),4.30(2H,s),4.31(2H,s),4.53-4.58(1H,m),5.72(1H,quint.,J=6.8Hz),7.44-7.57(6H,m ),7.64(2H,d,J=8.3Hz),7.79 

10 (1H,br s) (1H,brs),7.82(1H,d,J=8.3Hz), 7.90(1 H,td,J=7.8,1.7Hz),7.94(1H,d,J=7.6Hz),7.99(2H,d t J=8.3Hz) ,8.11(1H, d, 
J=8.1Hz), 8.59 (1H, d, J=8.1Hz), 8.66 (1H, ddd, J=4.9,1.7, 1.0Hz), 8.82 (1H,d,J=7.8Hz),9.70-9.90(2H,br). 

Synthesis Example 101: Production of [Compound No. 116] to [Compound No. 130] 

15 [0403] As described below, hydrochlorides of the respective above-mentioned compounds were obtained by the 
same operation as that of Synthesis Example 66-5. 

Synthesis of (S)-2-(4-(2-picolylaminomethyl)benzoy1)-5-(2-picoly1amino) valerate V-Q-naphthyQ ethylamide 
[Compound No. 116] 

20 

[0404] Using 26.4 mg of 1'-(1-naphthyl) ethylamine, 46.6 mg of hydrochloride of the above-mentioned compound 
was obtained as a white solid product by similar operation. 
MS(FAB,Pos.):m/z=601 [M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ):5=1 .50(1 .5H,d,J=6.8Hz),.1 .51 (1 .5H,d, J=6.8Hz), 1 .68-1 .94(4H,m),2.92-3.04(2H,m), 
25 4.24-4.36(6H,m),4.52^t.6 0(1 H,m),5.62-5.72(1 H,m),7.44-7.68(10H,m),7.80-7.84(1 H,m),7.88 - 8.02(5H,m),8.06-8.12 
(1H,m),8.60-8.70(3H,m),8.83(0.5H,d,J=7.8 Hz),8.88(0.5H,d,J=7.6Hz),9.40(2H,bs),9.96(2H,bs). 

Synthesis of (S)-2-(4-(2-picolylaminomethyl)benzoy1)-5-(2-picoly1amino) valerate n-dodecyl amide [Compound No. 117] 

30 [0405] Using 28.6 mg of n-dodecylamine, 58.0 mg of hydrochloride of the above-mentioned compound was obtained 
as a white solid product by similar operation. 
MS(FAB,Pos.) :m/z=615[M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ):5=0.85(3H,t, J=6.8Hz), 1.16-1 .32(1 8H:m),1 .32-1 .44(2H,m), 1 .68-1 .88(4H,m),2.94-3.08 
(4H,m),4.28-4.38(6H,m ),4.40-4.48(1 H,m),7.44-7.50(2H,m) J 7.58-7.62(2H,m) l 7.66(2H,d,J =8.3Hz),7.90-7.96(2H,m), 
35 7.980(2H,d,J=8.3Hz),8.14(1H,t,J=5.6Hz ),8.60-8.70(3H,m),9.36-9.44(2H,bs),9.90-10.02(2H,bs). 

Synthesis of (S)-2-(4-(2-picolylaminomethyl)benzoyl)-5-(2-picolytamino) valerate 3,5-ditrifluoromethylbenzylamide 
[Compound No. 118] > 

40 [0406] Using 37.5 mg of 3,5-ditrifluoromethylbenzylamine, 57.8 mg of hydrochloride of the above-mentioned com- 
pound was obtained as a white solid product by similar operation. 
MS (FAB.Pos.) :m/z=673[M+1] + 

1 H-NMR (500MHz, DMSO-d 6 ) : 5=1.70-1.96 (4H,m), 2. 96-3.06 (2H,m), 4.30-4.36(6H,m),4.40-4.58(3H,m),7.42-7.50 
(2H,m),7.56-7.60(2H,m),7. 678(2H, d, J=8.3Hz),7.90-7.96(2H,m), 7.96-8.06 (5H,m), 8.63 (1H, d, J =4.9Hz), 8.66 (1H, 
45 d, J=4.9Hz), 8.80(1 H, d, J=7, 6Hz), 8.94(1 H, t, J=6, 1 Hz),9.30-9.40(2H,bs),9.88-10.00(2H,bs). 

Synthesis of (S)-2-(4-(2-picolylaminomethyl)benzoyl)-5-(2-picolylamino) valerate (+)-dehydroabietyl amide [Compound 
No. 119] " ^ ~" ' 

50 [0407] Using 44.1 mg of (+)-dehydroabiety1amine, 65.9 mg of hydrochloride of the above-mentioned compound was 
obtained as a white solid product by similar operation. 
MS(FAB,Pos.):m/z=715[M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ) : 5=0.70-1 .90(24H,m),2.1 8-2.30(1 H f m),2.66-2.84(4H,m),2.86-3.04(2H,m),3.06-3.14 
(1H,m),4.24-4.36(6H,m),4 .50^.56(1 H,m),6.77(0.5H,s) 1 6.86(0.5H,s),6.90-6.98(1H,m),7.10-7.18(1H,m),7.44-7.52 
55 (2H,m),7.56-7.70(4H,m),7.82-8.04(5H 1 m),8 .58-8.70(3H,m),9.36-9.50(2H,bs),9.90-10.08 (2H,bs). 
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Synthesis of (S)>2-(4-(2-picolylaminomethyl)benzoylV5-<2-picolylamino) valerate2,3-dichlorobenzylamide[Compound 
No. 120] 

[0408] Using 27.0 mg of 2,3-dichiorobenzylamine, 53.0 mg of hydrochloride of the above-mentioned compound was 

obtained as a white solid product by similar operation. 

MS(FAB,Pos.):m/z=606,608,610[M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ):5=1.76-1.^^ 

(1H,m),7.34-7.36(2H,m) J.43-7.50(2H,m),7.53-7.62(3H,m),7.68(2H,d,J=8.3Hz),7.90-7.98(2H,m),8.01(2H,d > J= 
8.3Hz),8.63-8.67(2H,m),8.77(1 H,d, J=8.1 Hz), 8.81 (1 H,t, J=5.9Hz),9.40(1 H,bs),9.97(1 H.bs). 

Synthesis of (S)-2-(4-(2-picolylaminomethyl)benzoy1)-5-(2-picolylamino) valerate 2-octylamide [Compound No. 121] 

[0409] Using 20.0 mg of 2-octylamine, 45.1 mg of hydrochloride of the above-mentioned compound was obtained 

as a white solid product by similar operation. 

MS(FAB,Pos.):m/z=559[M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ) : 5=0.82(1. 5H,d,J=8.1 Hz), 0.83 (1.5H,d,J=8. 1Hz),1.02(3H,t,J=6.8Hz),1.10-1.30(8H,m), 
1 .30-1 .44(2H,m),1 .68-1 .86(4H,m),2.94-3.06(2H,m),3.64-3.78(1 H,m),4.24^.38(6H,m),4.40-4.48(1 H,m),7.44-7.54 
(2H,m),7.58-7.66(2H,m),7.673(2H,d,J=8. 3Hz), 7.90-8.02 (5H,m), 8.56-8.62 (1H f m), 8.62-8.68 (2H,m), 9.40-9.5 0(2H, 
bs),9.96-10.06(2H,bs). 

Synthesis of (S)-2-(4-(2-picolylaminomethyl)benzoyl)-5-(2-picolylamino) valerate 3-(3-indolyl)-2-propylamide 
[Compound No. 122] 

[0410] Using 27.0 mg of 3-(3-indolyl)-2-propylamine, 57.0 mg of hydrochloride of the above-mentioned compound 
was obtained as a white solid product by similar operation. 
MS (FAB, Pos.):m/z=604[M+1] + 

1 H-NMR (500MHz, DMSO-d 6 ) : 5=1.03 and 1.07 (3H, d, J=6.6Hz), 1.50-1, 82 (4H,m), 2.64-3.10 (4H,m), 4.04 (1H,quint, 
J=6.6Hz), 4.20-4 .40(6H,m) ,4.32^.54(1 H,m), 6.82-7.36 (4H,m), 7.40-7.50 (2H,m), 7.50-7.70 (5H ,m),7.89-8.20(5H, 
m),8.54-8.67(3H,m),9.34-0.52(2H,bs),9.90-10. 10(2H,brs). 

Synthesis of (S)-2-(4-(2-picolylaminomethyl)benzoyl)-5-(2-picolylamino) valerate 2,2-diphenylethyiamide [Compound 
No. 123] 

[0411] Using 30.5 mg of 2,2-diphenylethylamine, 55.0 mg of hydrochloride of the above-mentioned compound was 

obtained as a white solid product by similar operation. 

MS(FAB,Pos.):m/z=627[M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ):5=1.48-1.72(4H,m),2.80-2.92(2H,m),3.62-3.70(1H,m),3.76-3,84(1H,m),4.20(1H,t, 
J=7.8Hz),4.24-4.34(6H,m) ,4.36-4.40(1 H,m),7.14-7.20(2H,m),7.22-7.30(8H,m),7.46-7.50(2H ,m),7.58(1H,d, 
J=7.8Hz),7.61(1H,d,J=7.8Hz),7.66(2H,d,J=8.3Hz), 7.90-7.98(4H,m),8.13(1H,t,J=5.4Hz),8.52(1H,d,J=8.3Hz),8.62-8. 
64(1H,m),8.66-8.68(1H,m),9.30-9.40(2H,bs) s 9.92-10.02(2H,bs). 

Synthesis of (S)-2-(4-(2-picolylaminomethyl)benzoyi)-5-(2-picolylamino) valerate 4-t-butylcyclohexylamide 
[Compound No. 124] 

[0412] Using 24.0 mg of 4-t-butylcyclohexylamine, 49.8 mg of hydrochloride of the above-mentioned compound was 

obtained as a white solid product by similar operation. 

MS(FAB,Pos.):m/z=555[M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ): 5=0.80 (3H,s), 0.82 (6H,s), 0.88-1.34 (4H,m) , 1.36-1.50 (1H,m), 1.66-1.86 (8H,m), 
2.94-3.04 (2H,m), 3.38-3.48 (1H ,m), 4.26-4.36 (6H,m), 4.46-4.56 (0.5H,m), 4.58-4.62 (0.5H,m), 7.44-7.50 (2H,m), 
7.58-7.64 (2H,m), 7.66 (2H,d,J=8.3Hz), 7.90-8.00 (4.5H, m), 8.06 (0.5H,d,J=7.8Hz), 8.57 (0.5H,d,J=8.1Hz), 8.60-8.70 
(2.5H,m ),9.36-9.46(2H,bs),9.94-10.00(2H,bs). 

Synthesis of (S)-2-(4-(2-picolylaminomethyl)benzoyl)-5-(2-picolylamino) valerate 2,4-dichlorobenzylamide 
[Compound No. 125] 

[0413] Using 27.2 mg of 2,4-dichlorobenzylamine, 60.1 mg of hydrochloride of the above-mentioned compound was 
obtained as a white solid product by similar operation. 
MS(FAB,Pos.) :m/z=606,608,610[M+1] + 
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1 H-NMR(500MHz,DMSO-d 6 ) :5=1.72-1.96(4H,m) f 2.96-3.06(2H f m),4.26^.38(8H,m) > 4.50^.58(1H f m)7.38-7.44(2H^ 
m),7.46-7.52(2H,m),7. 58-7.66(3H,m),7.68(2H J d,J=8.3Hz),7.92-7.98(2H,m),8.00(2H,d,J= 8.3Hz),8.64-8.68(2H,m), 
8.76-8.82(2H,m),9.40-9.50(2H,bs),9.98-10.08(2H,bs). 

Synthesis of (S)-2>(4-(2-picolylaminomethyl)benzoyl)>5-(2-picolylamino) valerate benzhydrytamide [Compound No. 
126] ^ ^ ^ 

[0414] Using 28.3 mg of benzhydrylamine, 56.8 mg of hydrochloride of the above-mentioned compound was obtained 
as a white solid product by similar operation. 
MS (FAB,Pos.):m/z=613[M+1] + 
1 H-NMR(500MHz,DMSO-d 6 ):8=1.70-1.96(4H^^ 

8.5Hz),7.20-7.28(2H,m),7 .30-7.40(6H f m),7.40-7.50(3H i m) f 7.53(1 H,d,J=7.3Hz),7.58(2H,t,J =8.1Hz), 7.667(2H, d, 
J=8.3Hz), 7.88-7.96 (2H,m), 7.98 (2H,d,J=8.3Hz ),8.62(1H,d,J=4.2Hz),8.66(1H,d,J=4.4Hz),8.71(1H,d,J=8.3Hz),8. 81 
(1H,d,J=8.5Hz),9.36-9.42(2H,bs),9.88-9.96(2H,bs). 

Synthesis of (S)-2-(4-(2-picolylaminomethyl)benzoyi)-5-(2-picoly1amino) valerate 3-chlorobenzytamide [Compound 
No. 127] ^ ^ " 

[0415] Using 21.9 mg of 3-chlorobenzylamine, 54.9 mg of hydrochloride of the above-mentioned compound was 

obtained as a white solid product by similar operation. 

MS(FAB,Pos.):m/z=571 f 573[M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ):8=1.^ 

7.8Hz),7.26-7.36(3H,m) > 7.44-7.52(2H,m),7.58-7.66(2H,m) f 7.68(2H > d,J=8.3Hz),7.90-8.00(2H,m) f 8.00(2H,d,J= 
8.3Hz),8.62-8.68(2H,m),8.84-8.90(2H,m),9.3 8-9.50 (2H,bs), 9.96-10.06 (2H,bs). 

Synthesis of (S)-2-(4-(2-picolyiaminomethyi)benzoy»)-5-(2-picolytamino) valerate 2-(4-methoxyphenyQethyl amide 
[Compound No. 128] 

[0416] Using 23. 3 mg of 2- (4-methoxyphenyl) ethylamine, 46. 7 mg of hydrochloride of the above-mentioned com- 
pound was obtained as a white solid product by similar operation. 
MS(FAB,Pos.):m/z=581 [M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ) 8=1.66-1.84 (4H,m), 2.649 (2H,t,J=7.3Hz), 2.90-3.02 (2H,m), 3.18-3.30 (2H,m), 3.68 
(3H,s), 4.22^.38 (6H,m),4.4 0-4.46(1 H,m),6.804(2H,d,J=8.5Hz),7.11(2H,d,J=8.5Hz),7.44-7.50 (2H,m),7.58-7.64(2H, 
m),7.68(2H 1 d,J=8.3Hz) ) 7.90-7.96(2H,m) J 7.9 9(2H,d,J=8.3Hz),8.21(1 H,t,J=5.6Hz) J 8.60-8.68(3H,m),9.36-9.46 (2H, 
bs),9.96-10.06(2H,bs). 

Synthesis of (S)-2-(4-(2-picolylaminomethy1)benzoyl)-5-(2-picolylamino) valerate (4-(4-methylphenyl)oxy) 
phenylamide [Compound No. 129] 

[0417] Using 38.0 mg of (4- (4-methylphenyl) oxy) phenylamine, 58.0 mg of hydrochloride of the above-mentioned 

compound was obtained as a white solid product by similar operation. 

MS(FAB,Pos.):m/z=629[M+1] + 

1 H-NMR(500MHz,DMSO-d 6 ) : 5=1.76-1.98 (4H,m), 2.30 (3H,s), 2.96-3.06 (2H,m), 4.26-4.38 (6H,m), 4.38-4.48 (1H, 
m), 6.94-6.98 (2H,m), 7.04-7. 08 (2H,m), 7.20-7.26 (2H,m), 7.38-7.40 (2H,m), 7.44-7.50 (2H,m), 7.58-7.64 (2H,m), 
7.66-7.72 (2H.ni). 7.90-8.00 (4H,m), 8.62-8.68 (2H,m), 8 .80 (0.5H,d,J=7.8Hz), 8.96 (0.5H,d,J=7.6Hz), 9.38-9.48 (2H, 
bs), 9.9 6-10.06 (2H,bs). 

Synthesis of (S)-2-(4-(2-p»colylaminomethyl)benzoyl)-5-(2-picolylamino) valerate 1-(1,2,3,4-tetrahydronaphthyl)amide 
[Compound No. 130] *~ 

[041 8] Using 22.8 mg of 1 -(1 ,2,3,4-tetrahydronaphthyl)amine, 52.2 mg of hydrochloride of the above-mentioned com- 
pound was obtained as a white solid product by similar operation. 
MS(FAB,Pos.):m/z=577[M+1] + 
1 H-NMR(500MHz,DMSO-d 6 ):5=1 .64-1 .94(8^ 

m),4.92-5.00(1H,m),7. 06-7.22(4H f m),7-44-7.522H,m) t 7.56-7.82(4H,m),7.88-8.02(4H,m), 8.43(0.5H,d,J=8.8Hz),8.50 
(0.5H,d, J=8.5Hz),8.58-8.70(2H,m),9.3 4-9.52(2H,bs),9.88-1 0. 1 0(2H,bs). 

[0419] Next, the present invention will be described more concretely by representing Examples. 
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Example 1 

CXCR4-binding inhibition activity 

[0420] MT-4 cells (5x1 0 6 /0.2 ml/well) were cultured on a 24-well microtiter plate. After the cells were incubated for 
24 hours at 37°C in a carbon dioxide gas incubator, a culture medium was replaced with a buffer solution (RPMI-1640 
containing 0.1%BSA). Together with a ligand 125 l-SDF-1a (specific activity: 2,2000 Ci/mmol; DAIICHI PURE CHEMI- 
CALS CO., LTD. (Tokyo)), various concentrations of test materials were subjected to a binding reaction for 2 hours 
under ice cold condition. Ligands that did not bind in cold PBS were washed out, and then the radioactivities of bound 
ligands were measured by Scintillation Counter (Ninon Packard K.K (Tokyo)) and calculated a rate (a binding-inhibition 
% at 0.1 ^lM) that a test material inhibits the binding between radio-active ligands and receptors CXCR4. 
[0421] The results are shown in Table 1 below. 

Table 1 



ComDound No 


inhibition rate 

II II II U 1 LI Ul 1 1 Q lw 


ComDound No 


inhibition rate 


5 


26.4 


59 


86.0 


16 


75.3 


60 


16.8 


19 


73.8 


61 


32.9 


21 


12.8 


64 


51.6 


26 


78.6 


65 


75.1 


27 


82.1 


83 


78.0 


28 


78.1 


85 


90.7 


29 


56.8 


86 


91.4 


30 


60.9 


87 


57.9 


38 


90.0 


91 


94.0 


40 


85.3 


95 


100.0 


41 


97.9 


96 


96.8 


43 


43.6 


97 


100.0 


44 


88.1 


99 


76.4 


45 


95.8 


104 


40.6 


49 


97.8 


105 


91.9 


53 


71.5 


106 


100.0 


55 


94.6 


107 


96.5 


56 


69.9 


110 


75.7 


57 


97.8 


112 


84.2 


58 


52.0 


AMD3100 


10.0 



Example 2 
Acute toxicity 

[0422] 7-week-old ICR mice (male) (obtained from Charts River Japan Inc) were divided into three-animals for each 
groups. After domestication-breeding for 1 week, the compound of the corresponding Synthesis Example was dissolved 
in a physiological salt solution or distilled water and the solution was then intraperitoneally dosed twice a day for 4 
days (50 mg/kg in dosage). The number of dead mice after 5 days was determined and the results were shown in Table 2. 
[0423] As shown in Table 2, it was confirmed that the administration of any compound did not cause death at all and 
did not show acute toxicity. 



116 



EP 1 389 460 A1 



Table 2 





Compound No. 


Number of dead mice 


Compound No. 


Number of dead mice 


• 

5 


on 
o» 


u/o 




u/o 




A1 
*» i 


\JJ o 


Qfi 






49 


0/3 


97 


0/3 




57 


0/3 


99 


0/3 


10 


65 


0/3 


106 


0/3 




86 


0/3 


107 


0/3 



Example 3 

15 

Drug efficacy test of the compound No. 86 on type-ll collagen-induced arthritis mouse 



[0424] Using the type-ll collagen-induced mouse arthritis (CIA) model, which was a model of articular rheumatism 
(RA), the compound No. 86 was tested for drug efficacy. 
20 [0425] 24 of 6-week-old male DBA/1 mice (obtained from Charles River Japan, Inc.) were used as test animal and 
were divided in groups of 12 animals, that is, a test group of and a control group, such that the average weights of the 
respective groups were almost equal to each other. 

[0426] An initial-sensitizing antigen solution used was a liquid of adjusted emulsion prepared by dissolving chicken 
type-ll collagen (obtained from Collagen Gijyutu Kensyuukai) in 0.01 N acetic acid (4mg/mL) and then mixing with an 
25 equal amount of Freund's complete adjuvant (manufactured by Difco BRL), and an additional-sensitizing antigen so- 
lution used was a liquid of emulsion prepared by dissolving chicken type-ll collagen in 0.01 N acetic acid (8 mg/mL), 
and then mixing with an equal amount of Freund's complete adjuvant. 

[0427] An initial sensitization was performed by endodermic injection of 50 uJ of the initial-sensitizing antigen solution 
(containing 100 u.g of chicken type-ll collagen) into the tail of the mouse. The additional sensitization was performed 
30 after 21 days from the initial sensitization by endodermic injection of 50 uJ of the additional-sensitizing antigen solution 
(containing 200 \ig of chicken type-ll collagen) into the tail of the mouse. 

[0428] The compound No. 86, which was provided as a test material, was provided as one at a concentration of 5 
mg/mL prepared by dissolving ditartrate thereof in a physiological saline solution. The test material was administered 
such that the test material was interperitoneally administered once a day for consecutive 17 days from 2 days before 

35 the additional sensitization (an amount of administered liquid was 10 mL/kg). In addition, for the control group, the test 
material was administered by dissolving ditartrate in a physiological saline solution so as to make the concentration of 
tartaric acid of 1 .7 mg/mL because a dosage solvent is ditartrate for the test material compound No. 86. 
[0429] Amacroscopic observation on extremities after the additional sensitization was performed once a day. A scor- 
ing of the macroscopic observation was according to the following criteria and judged on each of extremities with 

40 respect to edema of foot. The total of the scores of extremities was provided as an index of the onset of symptoms 
and pharmacometrics with respect to arthritis. In addition, the total of the numbers of fingers of each extremity on which 
edema was observed was also used as an index of pharmacometrics. 

[0430] The results of the observation for 12 days after the additional sensitization were shown in Fig. 6 and Fig. 7. 
In addition, the scores in Fig. 6 were defined as follows: 

45 



Score 


Symptom 


0 


No edema 


1 


Edema on one finger 


2 


Edema on two or more fingers or dorsum pedis 


3 


Edema on the whole foot 



[0431] As is clear from Fig. 6 and Fig. 7, after the additional sensitization, edema on the finger, edema on the dorsum 
pedis, or edema on the whole foot was found in all animals of the control group, and the lesion score of extremities 
and the number of edematous fingers were increased with the passage of time. On the other hand, the compound No. 
86 tartrate group tended to inhibit a chronological increase in lesion score of extremities or the number of edematous 
fingers. After 12 days from the additional sensitization, an increase in number of edematous fingers was significantly 
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inhibited. Furthermore, no influence was found on change in animal body weights. 

[0432] From those findings, it was presumed that the compound No. 86 tartrate was able to inhibit the onset of mouse 



[0433] 34.6% of the compound No. 86, 34.6% of lactose (Japanese Pharmacopoeia, hereinafter referred to as JP), 
17.3% of com starch (JP), 7.3% of hydroxypropylcellulose (JP), and 6.2% of low-substitution hydroxypropylcellulose 
(JP) were sieved and then mixed well in a vinyl bag. The same amount of purified water (JP) as that of those compounds 
was added thereto and then a wet cake was obtained by kneading the mixture for 20 minutes by a biaxial kneader. 
The wet cake was granulated using an extrusive granulating machine (diameter of cylindrical hole:1mm), and then the 
granulated product was dried using a fluid bed dryer (40°C, 30 minutes). The dried granules were sieved. Subsequently, 
magnesium stearate was added to the sieved product in the proportions of 1 % magnesium stearate to 99% sieved 
product and then the whole was mixed well, followed by making tablets therefrom using a tableting machine. Tablets 
having an average weight of 292 mg were obtained. 

[0434] In addition, an undercoat solution was prepared by dissolving 8% of hydroxypropyl methylcellulose 291 0 (JP) 
and 1.6% of macrogol 6000 (JP) in purified water (JP) so as to be 100% in total. An under coat tablet was prepared 
by spraying the undercoat solution using a hicoater in a ratio of 5% with respect to the weight of the tablet which was 
previously made and subjecting the sprayed tablet to drying for 20 minutes after the spraying. 

[0435] Furthermore, an enteric coating solution was prepared by dissolving 10% of hydroxypropyl methylcellulose 
acetate succinate (Pharmaceutical additive specification), 3% of triethyl citrate (JP), 2% of titanium oxide (JP), and 
0.05% of hydroxypropyl cellulose (JP) in purified water (JP) so as to be 100% in total. The enteric coating solution was 
sprayed using a hicoater in a ratio of 10% with respect to the weight of the tablet. The enteric tablet was prepared by 
drying the tablet for 30 minutes, after the spraying. This enteric tablet had properties of not allowing a main component 
to be eluted within 2 hours in one liquid (JP), and allowing 80% or more of the main component to be eluted within 30 
minutes in 2 liquids (JP). 

Industrial Applicability 

[0436] Novel nitrogen-containing compounds and salts thereof of the present invention are able to provide novel 
CXCR4 antagonists. The novel CXCR4 antagonist of the present invention has a novel CXCR4 antagonism and shows 
excellent effects as a therapeutic or preventive agent for disease, such as rheumatism, cancer metastases, and so on. 



1 . A CXCR4 antagonist comprising a nitrogen-containing compound represented by the following general formula (I) 
or a pharmaceutical^ acceptable salt thereof as an active ingredient: 



wherein n 1 represents an integer of 0 to 3, and n 2 represents an integer of 0 to 4, and 

each of A 1 and A 2 independently represents (a) a guanidino group, which may be substituted with a nitro 
group, a cyano group, an alkyl group having 1 to 6 carbon atoms, or an alkylene group having 2 or 3 carbon atoms, 
(b) an amidino group, which may be substituted with a nitro group, a cyano group, an alkyl group having 1 to 6 
carbon atoms, or an alkylene group having 2 or 3 carbon atoms, or (c) a group represented by the following formula 



CIA. 



Example 4 



Claims 




0) 



(i): 
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Ft' f ? < 

A 3 — B'-Nt- or ^—c—n— (i) 

A* 

wherein each of A 3 and A 4 independently represents a 5 to 1 2-membered monocyclic or polycyclic heterocyclic 
aromatic ring, which contains 1 to 4 nitrogen atoms and may contain 1 or 2 other hetero atoms wherein a hydrogen 
atom on said nitrogen atoms may be substituted, or a 5 to 1 2-membered monocyclic or polycyclic heterocyclic 
aromatic ring, which contains 1 to 3 nitrogen atoms and may contain 1 or 2 other hetero atoms, 
wherein a hydrogen atom on said nitrogen atoms may be substituted and said heterocyclic aromatic ring may be 
partially saturated, and 

B 1 represents a single bond or a group represented by the following formula (ii): 



R 2 
I 




wherein each of R 1 , R 2 , an R 3 independently represents a hydrogen atom, an alkyl group having 1 to 6 carbon 
atoms, which may be substituted, an alkenyi group having 2 to 6 carbon atoms, which may be substituted, and an 
alkynyi group having 2 to 6 carbon atoms, which may be substituted, and R 2 may bind to R 1 or R 2 to form a ring, 
W represents an alkylene group having 1 to 7 carbon atoms, which may be substituted, an alkenylene group 
having 2 to 7 carbon atoms, which may be substituted, an alkynylene group having 2 to 7 carbon atoms, which 
may be substituted, or a monocyclic or polycyclic cyclic alkylene group having 3 to 10 carbon atoms, which may 
be substituted, or a 6 to 15-membered monocyclic or polycyclic aromatic ring which may be substituted, or a 
partially-saturated 6 to 15-membered monocyclic or polycyclic aromatic ring which may be substituted, or a 5 to 
15-membered monocyclic or polycyclic heterocyclic aromatic ring, which may contain 1 to 3 oxygen atoms* 1 to 3 
sulfur atoms, and 1 to 3 nitrogen atoms and may be substituted, or a partially-saturated 5 to 15-membered mono- 
cyclic or polycyclic heterocyclic aromatic ring, which may contain 1 to 3 oxygen atoms, 1 to 3 sulfur atoms, and 1 
to 3 nitrogen atoms and may be substituted, or a 3 to 1 5-membered monocyclic or polycyclic saturated heterocyclic 
ring, which may contain 1 to 3 oxygen atoms, 1 to 3 sulfur atoms, and 1 to 3 nitrogen atoms and may be substituted, 
and 

D represents a functional group represented by the following formula (iii) : 

-W 1 -G 1 -G 2 -W 2 -G 3 (iii) 

wherein W 1 represents an oxygen atom, a sulfur atom, or a functional group represented by the following formula 
Ov): 



H 

— N — — N — N — (fv) 

R 4 R* 

wherein R 4 represents a hydrogen atom, or -G 1 '-G 2, -W 2 '-G 3, - l and 

each of G 1 and G 1 ' independently represents a single bond, or a straight- or branched-chain alkylene group 
having 1 to 10 carbon atoms, which may be substituted, a straight- or branched-chain alkenylene group having 2 
to 10 carbon atoms and 1 or 2 double bonds, which may be substituted, a straight- or branched-chain alkynylene 
group having 2 to 10 carbon atoms and 1 or 2 triple bonds, which may be substituted, or a functional group rep- 
resented by the following formula (v): 
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■G 4 -C 

II 
O 



(v) 



wherein G 4 represents an alkylene group having 1 to 3 carbon atoms, which may be substituted, 

each of G 2 and G 2 ' independently represents a single bond, or a monocyclic or polycyclic cyclic alkylene 
group having 3 to 10 carbon atoms, which may be substituted, a 6 to 15-membered monocyclic or polycyclic 
aromatic ring, which may be substituted, or a partially-saturated 6 to 15-membered monocyclic or polycyclic aro- 
matic ring, which may be substituted, or a 5 to 15-membered monocyclic or polycyclic heterocyclic aromatic ring, 
which may have 1 to 3 oxygen atoms, 1 to 3 sulfur atoms, and 1 to 3 nitrogen atoms and may be substituted, or 
a partially-saturated 5 to 15-membered monocyclic or polycyclic heterocyclic aromatic ring, which may have 1 to 
3 oxygen atoms, 1 to 3 sulfur atoms, and 1 to 3 nitrogen atoms and may be substituted, or a 3 to 15-memered 
saturated heterocyclic ring which may contain 1 to 3 oxygen atoms, 1 to 3 sulfur atoms, and 1 to 3 nitrogen atoms 
and may be substituted, and 

each of W 2 and W 2 ' independently represents a single bond, or an oxygen atom, a sulfur atom, or a functional 
group represented by the following formula (vi): 




M) 



wherein R 5 represents a hydrogen atom, a straight- or branched-chain alkyl group having 1 to 10 carbon atoms, 
which may be substituted, or G 3 ", which may form a ring with G 1 or G 2 when R 5 represents the alkyl group, 

each of G 3 , G 3 ', and G 3 " independently represents a hydrogen atom, a straight- or branched-chain alkyl group 

30 having 1 to 6 carbon atoms, which may be substituted, a straight- or branched-chain alkenyl group having 2 to 6 

carbon atoms and 1 or 2 double bonds, which may be substituted, a straight- or branched-chain alkynyl group 
having 2 to 6 carbon atoms and 1 or 2 triple bonds, which may be substituted, or a monocyclic or polycyclic cyclic 
alkylene group having 3 to 10 carbon atoms, which may be substituted, or an aralkyl group having 7 to 15 carbon 
atoms, whichmaybe substituted, or a 6 to 15-membered monocyclic or polycyclic aromatic ring, which may be 

35 substituted, or a partially-saturated 6 to 15-membered monocyclic or polycyclic aromatic ring which may be sub- 

stituted, or a 5 to 15-membered monocyclic orpolycyclic heterocyclic aromatic ring, which may contain 1 to 3 
oxygen atoms, 1 to 3 sulfur atoms, and 1 to 3 nitrogen atoms and may be substituted, or a partially-saturated 5 to 
15-membered monocyclic or polycyclic heterocyclic aromatic ring, which may contain 1 to 3 oxygen atoms, 1 to 3 
sulfur atoms, and 1 to 3 nitrogen atoms and may be substituted, or a 3 to 15-membered saturated heterocyclic 

40 ring, which may contain 1 to 3 oxygen atoms, 1 to 3 sulfur atoms, and 1 to 3 nitrogen atoms and may be substituted, 

and 

x represents a functional group represented by the following formula (vii): 



45 



50 




(o>„. 



or 



i 

— z w C- 



(vfi) 



55 



wherein each of z 1 and z 2 independently represents a single bond, a methylene group, an oxygen atom, a sulfur 
atom, or a substituent represented by the following formula (viii): 
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V — (viil) 

R 8 



wherein each of R 6 , R 7 , and R 8 is a hydrogen atom, or an alkyl group having 1 to 3 carbon atoms, which may be 
substituted, and m 1 represents an integer of 0 to 2, and 

y represents a functional group represented by the following formula (ix): 



St or fr « 



o (0) 



wherein m 2 represents an integer of 0 to 2, 

wherein, when the compounds include asymmetric points, each of absolute configurations thereof includes 
R, S, or a mixture thereof. 

A CXCR4 antagonist comprising the compound or the salt thereof according to Claim 1 as an active ingredient, 
wherein n 1 represents 1 or 2 and n 2 represents 2 or 3 in the general formula (I). 

A CXCR4 antagonist comprising the compound or the salt thereof according to Claim 1 or 2 as an active ingredient, 
wherein, in the general formula (vii), z 1 represents a single bond and z 2 represents the following formula (viii'): 



— N (VST) 

R a 

(wherein R B represents a hydrogen atom or an alkyl group having 1 to 3 carbon atoms, which may be substituted). 

A CXCR4 antagonist comprising the compound or the salt thereof according to any one of Claims 1 to 3 as an 
active ingredient, wherein, in the general formula (I), y represents the following general formula (ix 1 ). 



o 



A CXCR4 antagonist comprising the compound or the salt thereof according to any one of Claims 1 to 4 as an 
active ingredient, wherein, in the general formula (iii), W 1 represents the following formula (iv*). 



■N — <M 



A CXCR4 antagonist comprising the compound or the salt thereof according to any one of Claims 1 to 5 as an 
active ingredient, wherein, in the general formula (I), each of A 1 and A 2 represents a guanidino group or is repre- 
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sented by the following formula (ia), A 3 represents a monocyclic heterocyclic aromatic ring having 1 or 2 hetero 
atoms wherein a hydrogen atom on said nitrogen atoms may be substituted, or a bicyclic heterocyclic aromatic 
ring having 1 or 2 hetero atoms wherein a hydrogen atom on said nitrogen atoms may be substituted and said 
heterocyclic aromatic ring may be partially saturated, W represents an alkylene group having 2 to 3 carbon atoms, 
a cyclic alkylene group having 5 to 10 carbon atoms, a monocyclic or bicyclic aromatic ring having 6 to 10 carbon 
atoms, or a monocyclic or bicyclic heterocyclic aromatic ring having 5 to 10 carbon atoms, y represents -C(=0)- f 
x represents (CH 2 ) n3 - (C=0)-NH-, n 3 represents 0 or 1 , and n 1 , n 2 , and D are the same as defined in the previous 
claims: 



7. A CXCR4 antagonist comprising the compound or the salt thereof according to any one of Claims 1 to 6 as an 
active ingredient, wherein, in the general formula (I), W 1 represents -NR 4 -, R 4 represents a hydrogen atom or a 
straight- or branched-chain alkyl group having 1 to 5 carbon atoms, G 1 represents a straight- or branched-chain 
alkylene group having 1 to 5 carbon atoms, G 2 represents a single bond, W 2 represents a single bond, or an 
oxygen atom or a sulfur atom, G 3 represents a monocyclic or polycyclic aromatic ring having 6 to 15 carbon atoms, 
which may be substituted, or a 3 to 1 5-memberedmonocyclic or polycyclic heterocyclic aromatic ring, which may 
contain 1 to 3 oxygen atoms, 1 to 3 sulfur atoms, and 1 to 3 nitrogen atoms and may be substituted. 

8. A CXCR4 antagonist according to any one of Claims 1 to 7, which is an associated-disease improving agent based 
on a CXCR4 antagonism. 

9. A CXCR4 antagonist according to any one of Claims 1 to 7, which is an agent for improving rheumatism. 

10. A CXCR4 antagonist according to any one of Claims 1 to 7, which is an agent for improving cancer metastasis. 



R 1 
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FigJ2 
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Fig.3 



P^-CH-y-OH 



I 

HN 



NH 2 



Step 3-1 



P 2 z 2 -CH-y-D 



Step 3-2 



HN — p=N— P 5 
NH 2 



H-z^-CH— y-D 

HN — |=N— P 5 
NH 2 



(XXVI) 



(XXVU) 



(XXVII!) 



(VII) 



(XXVIII) 



Step 3-3 



A 3 -B 1 -N-CH 2 -W-z 1 -^Z 2 -CH-y-D 



(CH2)n2 
HN-prN-P 5 



(XXIX) 



NH 2 



Step 3-4 A3-B^CH 2 -W-^- T -^CH-y-D 
" H ° iCH^ 

HN — p=NH 
Oc) NH 2 



P 4 -N-CH 2 -W-2 1 - f pZ 2 -CH— y-D 

Step 3-5 H O <CH*)r* 

(XVII) + (XXVIII) , 

HN— t=N— P 5 



(XXX) NH 2 



H 2 N-CH 2 -W-z 1 -|pZ 2 -CH--y-D 
Step 3-6 O (CH^ Step 3 ~ 7 



HN — pnN— P 5 



(XXXI) NH 2 



A 3 -B 1 -N-CH 2 -W-z 1 -jpz 2 -CH--y--D 

P 1 O ( i H2)n2 Step3 ^ 8 (lc) 

HN-t=N-P 5 



(XXXII) NH 2 



125 



EP 1 389 460 A1 
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Fig.6 



EFFECT OF COMPOUND NO.86 ON APPENDICULAR 
E DEMA EN TYPE D COLLAGEN INDUCTIVE 
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EFFECT OF COMPOUND NO.86 ON APPENDICULAR 
EDEMA IN TYPE D COLLAGEN INDUCTIVE ARTHRITIS 
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